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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin cd thé duoc phép
ding nguyén ban hodc trich dung cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh 1éch lac hodc str dung véi muc dich kinh doanh thiéu
lanh manh s€ bi nghiém cAm.



LOI GIOI THIEU

Gi4o trinh phuong phap thi nghiém va xur 1y s6 liéu duge bién soan cho trinh
d6 cao dang nghé BVTV hién dang dugc dao tao tai Khoa Nong nghiép va sinh hoc
tmg dung Truong Cao ding Nghé Da Lat

Gido trinh dugc bién soan can ct trén chuong trinh khung mé dun phuong
phap thi nghiém va xtr Iy s6 liéu trong nghé BVTV

Nguon tai liéu tham khao dya trén nhiéu tac gia va cac bién soan gido trinh cta
d6ng nghiép tai Khoa Nong nghiép va Sinh hoc tmg dung.Trén co sé nhiing gido
trinh va tai liéu hién c6 tac gia da bién soan giao trinh phuwong phap thi nghiém dé co
tu liéu hoc tap, nghién ctru cho hoc sinh sinh vién, trudc hét 14 hoc sinh sinh vién cua
Truong Cao dang Nghé Pa Lat. Giao trinh duoc dung 1am tai liéu hoc tap cho hoc
sinh sinh vién Khoa Néng nghiép — Sinh hoc Ung dung thudc Truong Cao ding
Nghé Da lat va 1am tai liéu tham khao cho hoc sinh sinh vién, can b, giao vién cac
nganh lién quan.

Trong qué trinh bién soan, chu bién di cd gang cap nhat nhimg kién thic,
thanh tyu cua phuong phap thi nghiém moi va thuc tién vao. Tuy nhién, do thoi gian,
trinh d6, ngudn tu liéu c¢6 han nén khong tranh khoi nhiing thiéu s6t. Chu bién mong
nhan duoc su nhiéu gop y dong gop xay dung cua doc gia dé gido trinh c6 chét luong
tot hon.

Lam Pong ngay 02 thang 7 nam 2017
Tham gia bién soan
Chu bién: Nguyén Lam Thién Thanh
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GIAO TRINH MO PUN
Tén md dun: Phwong phap thi nghiém va xir Iy s6 li¢u
Ma mo dun: MD 21
Vi tri, tinh chét ciia mén hoc:
1. Vi tri: La mén chuyén nganh nghé Bao vé thuc vat dugc bd tri sau khi
nguoi hoc da hoc xong chuong trinh cac mén hoc chung va cdc moén hoc co s6.
2. Tinh chit: M6 dun Phuong phap thi nghiém va xu 1y s liéu mang
tinh tich hop gitta 1y thuyét va thuc hanh.
Muc tiéu mon hoc:
Hoc xong m6 dun nay ngudi hoc c¢6 kha nang:
1. VéKkién thuc:
- Trinh bay cac phuong phap bb tri thi nghiém trén ddng rudng, van dung kién
thirc trong nhan dinh két qua thi nghiém.
- Trinh bay cac kién thuc tong quat vé cac phan mém théng ké nhu: Excel,
Mstatc.

2. V& k¥ ning:

- Thiét ké, bd tri cac thi nghiém trén déng rudng.

- Thu thip duoc cac chi tiéu phu hop theo yéu cau ting thi nghiém, théng ké
két qua va dé xuat nhitng tmg dung k¥ thuat mang lai hiéu qua cao.

- Phan tich, thong ké cac két qua nghién ctru nhu giéng, phan bon, khao nghiém
thudc Bao vé thuc vat, mat do cy...

3.Vé nang luc ty chu va trach nhiém:

- Sinh vién ¢6 kha niang 1am viéc theo nhom, c¢6 kha nang ra quyét dinh khi
lam viéc voi nhom, tham muu véi nguoi quan 1y va tu chiu trach nhiém vé cac quyét
dinh cua minh

- C6 kha ning ty nghién ctru, tham khao tai liéu ¢6 lién quan dén mo dun.

- C6 kha nang tim hiéu tai liéu dé 1am bai thuyét trinh theo yéu cau cia gido
vién.

- C6 kha nang van dyung cac kién thirc lién quan vao cac moén hoc tiép theo.

- Co y thirc, dong co hoc tap chu dong, dung dén, tu rén luyén tac phong lam
viéc cong nghié€p, khoa hoc va tuan thu cac quy dinh hién hanh

NOi dung mo dun

viii



BAI: MO PAU
Ma bai MD 21- MD

Gi6i thiéu: nhimg kién thirc co ban vé mon hoc, vai trd co ban ciia phuong
phap bd tri va xir 1y thi nghiém

Muc tiéu

- Trang bi cho ngudi hoc nhitng kién thirc co ban vé moén hoc

- Trinh bay va phan tich dugc nhitng vai tro co ban ctia dat va phan bon

Noi dung

1. Khai niém vé mon hoc

Phuong phap thi nghiém va xir 1y sé liéu 1a mot nganh khoa hoc dugc day
trong mot sé truong cao dang, dai hoc ¢6 lién quan dén linh vuc ndng — 1am — thuy
san. Tuy nhién, ndi dung giang day c6 khac nhau la tuy thuéc vao nganh nghé dao
tao cu thé.

2. Vai tro ciia dat trong sin xuit ndng nghiép

Phuong phap thi nghiém va xir 1 s6 liéu c6 y nghia rat quan trong dén

két qua nghién ctru, phuong phap thi nghiém va xu 1y s6 liéu chinh la cach thic, con
duong va phuong tién dé giai quyét cac nhiém vu nghién ciu nhim dat duogc muc
dich dé ra. Tuy thudc vao dbi twong nghién ciru khac nhau ma ngudi nghién ciru sur
dung cac phuong phap nghién ciu khac nhau.

3. So lwgc vé phwong phap bo tri thi nghiém va xir 1y s6 liéu

Thi nghiém dong rudng 14 thi nghiém nghién ctru trong diéu kién tu nhién, trén
nhitng manh dat dac biét, c6 muc dich xac dinh vé sd luong cac diéu kién va cac bién
phéap canh tac dén ning suat cdy trong. Thi nghiém dong rudng phai ton trong cac
yéu cau sau day:

Thi nghiém dong rudng phai mang tinh dai dién va tinh dai dién dugc thé hién
qua hai mit: dai dién vé diéu kién sinh thai va dai dién vé diéu kién kinh té - xa hoi

Trong thi nghiém s& phan biét hai loai yéu té: yéu té thi nghiém (dung dé
nghién ctru) va yéu t6 khong thi nghiém (hay con goi 13 nén thi nghiém hay con goi
la yéu t6 phi thi nghiém). Trong hai loai yéu té nay thi duy nhét chi c6 yéu td thi
nghiém duogc quyén sai khac (thay déi). Con yéu tb khong thi nghiém (khong can so
sanh) thi phai cang déng nhat cang tt.

Khi xdy dung noi dung nghién ctru, nha khoa hoc luén mong mudn va
doi hoi do chinh x4c cia thi nghiém phai cao. Vi d6 chinh x4c nay anh hudng dén
két qua nghién ctru va co thé ca hiéu qua kinh té. Song khong thé c6 mot do chinh



xéac chung cho tit ca cac nhom phuong phap thi nghiém. do chinh xac cua thi
nghiém phuy thuéc vao rat nhiéu mit.

Lap lai cua thi nghiém cé nghia la: khi thuc hién lai thi nghiém d6 voi s6
luong cong thirc, nd1 dung cac cong thirc nhu cili cung trén khoang khong gian (manh
dat cii va thoi vu tuong tu) s& cho két qua twong tu. Thi nghiém 1ap lai cang cao thi
viéc rat ra két luan cang chic chén.

Thi nghiém phai dugc dit trén cac khu dat co lich sir canh tac rd rang. day 1a
yéu cau hét stic can thiét d6i voi mdi thi nghiém dong rudng. Hau hét trong ndi dung
thi nghiém thi dét dai noi dit thi nghiém 14 yéu t6 khong thi nghi¢m, dat chi 1a diéu
kién (gia d&) cho cay ma thoi.

Hién nay c6 nhiéu cach phan loai thi nghiém dong rudng. Thong thudng cé thé
phan thanh cac loai sau: Thi nghiém tham do la thi nghiém so b, thi nghiém khao
sat. Muc dich cua loai thi nghiém nay 1a nham xay dung nhitng nhan thic ban dau vé
d6i tuong nghién ctru trén déng rudng dé co co s xay dung cac ndi dung nghién ciru
chinh sau nay duoc t6t hon; Thi nghiém chinh thirc 1a thi nghiém dit ra nham giai
quyét ndi dung co ban ctia van dé nghién ctu.

Phan loai thi nghiém theo nhan té thi nghiém bao gém: Thi nghiém mot nhan
t6 (modt yéu td) va thi nghiém nhiéu nhan t5. Phan loai thi nghiém theo thoi gian
nghién cau thi nghiém bao gém: Thi nghiém ngan han va thi nghiém dai han (thi
nghiém 1au nam). Phan loai thi nghiém theo khdi lwong nghién ctu thi nghiém bao
gom: thi nghiém don doc (doc lap) va thi nghiém hé théng.

Quy trinh xay dung dé cuong thi nghiém: duoc xay dung trén co so di xac
dinh duoc mot ndi dung nghién ctru cua thi nghiém. Vi vay, co so dé xay dung dé
cuong dua vao: myc dich va yéu cdu ma ndi dung nghién ciru thi nghiém dit ra; xuat
phat tir diéu kién ty nhién (khi hau, dat dai) va kinh té - x4 hoi noi nghién ctru (ving
sau ndy ung dung cac két qua nghién ciru vao san xuat) va kinh phi va thoi gian
nghién ctru

Noi dung ctia dé cuong nghién ctru khoa hoc, ngudi nghién ctru phai xac dinh
cho dugc tén cua thi nghiém nghién ciru va ndi dung ciia mot dé cuong bao gom céc
phan sau: thi nghiém, tén - md chuyén nganh hodc ma nganh. Tén nguoi ch tri, tén
nguoi thuc hién, co quan quan 1y khoa hoc ctia dé tai va bé cuc dé cuong nghién ctru
thi nghiém bao gdm cac phan sau: Phan M¢ dau ( dat van dé, myc dich va yéu cau
cua thi nghiém); Phan thir nhat: Néi dung va phwong phdp nghién ciru (tong quan vé
van dé nghién ciru, ndi dung nghién ctru, dia diém, thoi gian va ddi tugng nghién
ctru, ndi dung thi nghiém, phuong phap nghién ctru, chi tiéu nghién ctru, du tru kinh
phi nghién ctru va phan céng thuc hién va ké hoach hop tac; Phan thir hai: D kién



két qua thu dwoc

Cac thé thuc thi nghiém phé bién: thi nghiém mot nhan tb va thi nghiém hai
nhan t. Thi nghiém mot nhan t6 (mot yéu t6) 1a nhitng thi nghiém chi ¢6 mot nhan
t6 thay d6i trong luc tat ca cac nhan t6 khac duoc gitt nguyén. Dbi véi thi nghiém
mot nhan t6, co thé thiét ké hoan toan ngau nhién (CRD), thuong dung khi c6 it cong
thire va khi ¢6 nhiéu don vi thi nghiém dong nhét. Kiéu thiét ké thir hai 1a khdi ngau
nhién day da (RCBD), kiéu thiét ké thtr ba 1a 6 vudng la tinh (LS). Thi nghiém hai
nhan t6 1a khao sat, nghién ctru hai yéu tb thi nghiém duoc b tri trong cung mét thi
nghiém. Thi nghiém hai nhan té duoc thiét ké theo kiéu khdi ngdu nhién diy du
(RCBD), thiét ké kiéu chia 6 16n 6 nhé hay 16 chinh 18 phu (Split Plot Design - SPD)

Thu thap s6 liéu can cha y diéu kién tu nhién, diéu kién kinh té - x4 hoi, sb liu
néng hoc, s liéu vé nhu cau tai nguyén, s6 liéu vé kinh té, chon cac phuong phap do
ludng, phuong phap chon mau theo doi; nhing luu y khi chon mau: chon mau ngau
nhién, chon mau phan phbi déu, do 16n ciia mau.

Chon dét va chuan bi thi nghiém phai mang tinh dai dién vé cac mit nhu: loai
dat nao? trong loai dat Ay phai biét dugc dia hinh ra sao? thanh phan ho4 tinh, 1y tinh
dat co dai dién cho vung ma sau nay thi nghiém phuc vu khong? ,...C6 nhu vay thi
nghiém moéi co tinh thyc tién cao. Pé dat duoc cac yéu cau néu trén, trude khi 1am thi
nghiém phai c6 duoc cac thong tin vé dit bao gém cac ndi dung sau: diéu tra vé dia
hinh, diéu tra 1y tinh dat va hoa tinh dat,

Céc budc tién hanh thi nghiém dong rudong: chia 6 thi nghiém, lam dat, bon
phan va gieo cdy thi nghiém, theo ddi thi nghiém, thu hoach thi nghiém. Thu hoach
thi nghiém cong viéc cudi cling ctia qua trinh thyc hién thi nghiém trén ruéng nhung
hét strc ¢6 ¥ nghia, bao gdm cong tac chuan bi, ldy mau dinh yéu t6 ciu thanh ning
suat va nang suat ca thé va thu hoach ning suét.



BAI 1: SO LUQC VE PHUONG PHAP THi NGHIEM VA XU LY SO

LIEU
Ma bai MD 21- 01

Gioi thiéu: So luoc vé cac phuong phép thi nghiém va xir 1y s6 liéu

Muc tiéu:

Trinh bay vai tro, cac budc thuc hién, cic khai niém co ban cta cong tac bd tri
thi nghiém ddng rudng.

Noi dung

1. Vai tro ciia cong tac bd tri thi nghiém ddng rudng va xir Iy so
liéu.

Theo nghia rong ciia quan diém triét hoc duy vat: "Thi nghiém 12 mot phan
ciia su nghiép san xuat trong xa hoi loai ngudi, nham kham pha ra cac quy luat
khach quan cta thé gi6i vat chat véi muc dich nam vimng va bat cac diéu bi mat cua
thién nhién phuc vu cho cudc song con ngudi”. Con ngudi di biét 1am thi nghiém
(Experiment) tir bao gio? Nhu chiing ta d3 biét, tir c6 xua loai nguoi da phai kiém an
dé sinh sdng, do d6, con ngudi phai biét Iya chon, so sanh dé tim kiém thtc an. Song
cling chinh tir 6 ma ho d3 tao ra mot kho tang cac kinh nghiém quy bau thuc day xa
hoi phat trién. Khi x4 hoi tién 1én doi hoi con ngudi ciing phai nam bat, van dung
cac quy luat khach quan cua ty nhién c6 hiéu qua hon. Muén 1am dugc diéu nay can
phai c6 phuong phap va tir d6 phuong phéap thi nghiém ra doi.

Nghién ctru khoa hoc 14 qué trinh nghién ctru va giai thich dén cung cac hién
tugng khoa hoc xudt phat tir 1y luan va thyuc tién. Tir d6 s& Gmg dung cac két qua
nghién ctru duoc vao thuc tién san xuét phuc vu cho cudc sébng con ngudi.

Nghién ctru khoa hoc néi chung va khoa hoc nong nghiép néi riéng hay cu thé
hon 1a nghién ctru khoa hoc trong linh viec Nong hoc phu thude rat mat thiét véi diéu
kién ty nhién va cac diéu kién kinh té - x4 hoi nén viéc van dung cac phuong phap va
két qua nghién ctru cta cac nude trén thé gidi co tinh ké thira chon loc cho phu hop
véi diéu kién cu thé cua Viét Nam 1a rat can thiét. Ngay trong pham vi cta dat nudc
ching ta cling khong thé ¢ tinh déng nhét vé cac diéu kién cu thé, cho cac thuc
nghi¢ém néng nghi¢p, vy nhi€ém vu cia cac nha khoa hoc nong nghi¢p phai nghién
ctru va dé xuét dugc nhitng bién phéap k¥ thuat cu thé, thich hop cho ving noi minh
phu trach nham khai thic bén viing va hiéu qua cac diéu kién dy. Pé c6 két qua
nghién ctru dung va khach quan can phai c¢6 kién thirc tong hop ctia nhidu linh vuc:
toan hoc, hoa hoc, tho nhudng, khi tuong, sinh hoc va kinh té hoc va phuong phap
nghién ctru dung, khach quan, phu hop véi cac quy luat tu nhién, quy luat xa hoi va
ca tinh sang tao dung dan.



2. Cac buwoc trong cong tac nghién ciru khoa hec ndng nghiép

Dé c6 thé xay dung dugc mot dé tai nghién ctru khoa hoc néng nghiép noi
chung va cu thé hon nita 13 xay dung dugc mot thi nghiém vé mot bién phap ky thuat
nao dé nhu: Giéng, phan bon, tudi nudce, thoi vu hay bao v¢ thuc vat... cho mot ving
doi hoi nha khoa hoc (nguoi 1am cong tac nghién ctru) can phai tién hanh theo cac
budc sau day.

2.1. Thu thap thong tin (Budc 1)

Muc dich cua thu thap thong tin 1a giup cho nha khoa hoc hiéu rd dugc van dé
s€ duogc nghién cuu da co6 ai, noi nao nghién ctru chua va néu c6 thi van dé dugc
nghién ctru dén dau. Xem xét tinh kha thi dé tir d6 hinh thanh hudng nghién ctu
thich hop.

Noi dung thong tin thu thap gém:

- Thu thap tai liéu c6 lién quan truc tiép va gian tiép toi van dé du dinh nghién
cuu.

- Thong tin vé kinh nghiém san xuét cia ngudi dan.

Viéc thu thap cac thong tin bao gom:

- Poc céc tai liéu tai thu vién cu thé 1a cac loai sach bao gdm céc gido trinh,
sach chuyén khao, sach huéng dan phd bién khoa hoc k¥ thuat, cac tap chi khoa hoc,
cac két qua nghién ctru khoa hoc ctia cac nha khoa hoc khac. Cac ngudn sb liéu nay
bao gdm ca trong nudc va trén thé gioi.

- Tham du cac hoi nghi, hdi thao va cac hoat dong khoa hoc khéc.

- Tim hiéu thyc tién san xudt cua nong dan dé thiy rd kinh nghiém ciing nhu
bién phép xir 1y ctia néng dan voi van dé s& duoc nghién ciru .

- Thu thap thong tin qua cic phuong tién thong tin dai ching khac nhu: truyén
hinh, dai phat thanh, internet, bao khoa hoc, bdo nong thon cling nhu cac loai bao
khac.

2.2. Xay dung gia thiét khoa hoc (Budc 2)

Gia thiét khoa hoc 1a nhiing gia dinh ma theo nha khoa hoc 1a c6 nhiéu kha
nang dung nhat vé mot su vat hay mdt hién tugng nao do6. N6 gitp cho ta cé thé phat
hién va giai thich nhiing c4i méi ma nhiing gia thiét khac trudc day chua giai thich
dugc. Vi vy, gia thiét khoa hoc khong duoc phép chung chung ma phai cu thé, phai
thuc su xuat phat tir cic ngudn thong tin thu thap duoc (muc 2.1). Gia thiét nay ciing
chinh 14 xuat phat diém dé xay dung ké hoach nghién ctru thuc nghiém.

Gia thiét khoa hoc phai tranh vién vong, song khong nén so cai moi, phai xuét
phat tir quy luat khach quan cua tu nhién, dau tu cong sirc, tri tué dé tim hiéu cai moi,



tham chi c6 thé kho khin gai goc. Co nhu vay con ngudi méi co thé tim ra dugc céi
moi, cai d6i thay trong khoa hoc va c6 thé cat nghia n hoan toan cé co so, theo dung
logic cua cac qua trinh cac mbi quan hé qua lai 1an nhau trong tu nhién.

2.3. Chirng minh gia thiét khoa hoc (Buéc 3)

Chutng minh gia thiét khoa hoc 13 qua trinh quan sat, qua trinh 1am thi nghiém.
Trén co so cac so lidu (cac chi tiéu nghién ctru thé hién qua két qua theo ddi hay quan
sat) ¢6 duge va suy luan nham gat bo cai khong ding, sang loc 13y cai dung c6 tinh
quy lut va nhing cai co thé coi 1a chan Iy.

Kiém chimg gia thiét khoa hoc c6 hai cach, d6 1a: Quan sat hay diéu tra va lam
thi nghiém thuc nghiém.

- Quan sat hay diéu tra 1a viéc tim hiéu, theo ddi thuc té, day 1a ca mot qua
trinh bat ngudn tir viéc thu thap nhitng cai don gian, nhimg céi di c6 trong thuc té san
XuAt va trong tu nhién, giup ta phan biét dugc cai dic trung cia su viée, so sanh gitra
cac su viée va tién dén suy luan xay dung can ctr khoa hoc cho céac su viéc do. Hay
no61 mdt cach khac: quan sat 1a tim hiéu, mé ta dién mao bén ngoai cua su viéc hay
hién tuong dé tir 46 suy ra ban chat cta ching dya trén co s& nhan thirc ciia nguoi
nghién ctru. Nhu vay, quan sat 1a di tir bén ngoai su viéc vao trong nhan thirc. Do do,
yéu cau cta quan sat 12 "kién tri", chi c¢6 kién tri méi c6 thé hy vong thu dugc nhimng
thong tin, nhing tai liéu va c6 nhu vay tai liéu méi day du, khach quan va mang tinh
chinh x4c. Quan sat (diéu tra) phai dugc thuc hién sao cho dai dién, khach quan dé
dam bao do tin cdy ctia nhimng thong tin thu duoc vé ddi tugng nghién ciru.

- Lam thi nghiém: Thi nghiém 1a nhiing cong viéc ma con nguoi ty xay dung
dé tao ra nhitng hién tugng lam thay ddi mot cach nhan tao ban chat cia sy viée
nham phat hién dugc diy du ban chat va nguyén nhan (ngudn gdc) cta hién tuong
hay su viéc d0, ciing nhur nghién ctru méi quan hé twong hd giita cac hién twong (hay
cac sinh vat).

Nhu vay, thi nghiém 14 xuat phat tir nhitng nhan thtic ctia con nguoi théng qua
nhimg gia thiét khoa hoc (d3 néu muc 2.2.), sau d6 xac minh bang hanh dong cua
minh (thyuc hién thi nghiém, do dém, quan sat cac chi tiéu trén ddi tugng thi nghiém).
Qua trinh xac minh (Iam thi nghiém co thé duoc thuc hién & trong phong thi nghiém,
trong cac nha ludi, nha kinh, cic chau, 6 xi mang hay trén dong rudng ) sé dua téi
nhan thire chat ché hon.

2.4. Bién luiin dé rat ra két luan va xdy dung 1y thuyét khoa hoc (Buéc 4)

Thong qua cac két qua ctia quan sat, diéu tra cling nhu thi nghiém, nguoi 1am
nghién ctru thuc hién vi¢c kiém chung gia thiét khoa hoc dé rut ra nhiing két luan va
danh gia van d& ma minh quan tdm, khong thé chi nghién ctru ma bo qua cong tc



bién lun va rat ra két luan. TAt nhién déy 1a cong viéc khong hé don gian. Dé xuét ra
duoc nhitng két luan va bién luan cho cac két luan dé doi hdi nha khoa hoc phai co
trinh d§ kién thurc va hi€u sau sac doi tuong minh nghién ctru. Cé nhu vay, cac két
luan va bién luan méi khach quan c6 co s¢ khoa hoc phu hop véi moi truong va hé
sinh thai cu thé cia doi tugng do.

3. Cac nhdm nghién cieu trong ndng hec va cac khai niém co ban

3.1. Thi nghiém la gi?

Thi nghiém la mét qua trinh tim hiéu, kiém ching duoc hoach dinh dé
thu thap dir liéu méi nham giup khiang dinh hodc phu dinh két qua cua mot thi
nghiém trude do, hoac mot két luan, mot nhan dinh con chua thuyét phuc, hodc dé
ching minh mot gia thiét chua c6 bang chieng chac chan.

3.2. Thé thirc thi nghiém la gi?

Thé thirc thi nghiém la mot phuong phap thi nghiém chuan trong d6 cac

nghiém thic duoc bé tri theo mot cach xac dinh.
3.3. Nghiém thwc la gi?

Nghiém thirc hay con goi l1a cong thac thi nghiém la cac ddi tugng

nghién ctru duge dua vao thi nghiém nhu nhitng yéu tb thi nghiém can quan sat.
3.4. O thi nghiém la gi?

O thi nghiém la don vi thanh phan caa mét thi nghiém chira dung mot
lan 13p lai caa mot nghiém thirc va dugc dung dé thu thap sb liéu cho mot 1an quan
trac.

3.5. Yéu t6 thi nghiém la gi?

Yéu té thi nghiém hay con goi la nhan té thi nghiém, la dbi tuwong

nghién ctru cua mot thi nghiém duoc b tri voi cac mie do khac nhau.
3.6. Yéu té phi thi nghiém la gi?

Yéu té phi thi nghiém hay con goi la nhan t6 phi thi nghiém, la cac yéu
t6 tham gia vao quy trinh thi nghiém nhung khong phai la ddi twong nghién ciu va
duoc bé tri chi mot mic duy nhat duoc duy tri dong déu cho moi 6 thi nghiém.

3.7. Pbi chirng

Déi ching la nghiém thac dang lam chuan dé so sanh hiéu qua cua cac

nghiém thuic khac tham gia vao cung mét thi nghiém.
3.8. Pic tinh va chi tiéu theo doi

Chi tiéu theo ddi la nhitng déc tinh dem lai nhirng théng tin cu thé vé
mot dbi tuong cay trong hay d6i tuong nghién ciu. Vi du: chiéu cao cay, trong luong
qua, s6 hoa, sb r&, sb la ... trén mot cay.



Trong cac phuong phap thdng ké thi cac chi tiéu theo ddi hoic cac dic
tinh bién thién va thuong duoc goi la bién.

Cac chi tiéu theo ddi co thé la chi tiéu theo ddi sé luong hodc chi tiéu
theo ddi chét luong. Chi tiéu theo ddi vé sé lugng thi co thé do dac va thé hién bang
cac so do.

Vi du: chiéu cao cdy, ning suit, trong luong cu... Bi véi chi tiéu theo doi vé
chat lwong la nhitng chi tiéu ma mdi sé liéu quan sat co thé roi vao mét trong vai
nhom loai trir 13n nhau. Vi du: mau sac hoa, mui vi caa trai ...



TOM TAT BAI 1

Thi nghiém 13 mot phan cua sy nghiép san xut trong xa hoi loai ngudi, nham
kham pha ra cac quy luat khach quan cua thé giéi vat chat véi muc dich nim vimg va
bét cac diéu bi mat cua thién nhién phuc vu cho cudc sdng con ngudi. Nghién ctru
khoa hoc noéi chung va khoa hoc nong nghiép néi riéng hay cu thé hon 1 nghién ctru
khoa hoc trong linh vuc Nong hoc phu thudc rat mat thiét v6i diéu kién tu nhién va
cac diéu kién kinh té - xa hoi nén viéc van dung cac phuong phap va két qua nghién
clru cla cac nude trén thé gid1 ¢o tinh ké thira chon loc cho phu hop voi diéu kién cu
thé ctia Viét Nam 1a rat can thiét.

Céc budc co ban trong nghién ctru khoa hoc nong nghi¢p khi xay dung dugc
mot dé tai nghién ctru khoa hoc néng nghiép noi chung va cu thé hon nita 1a xay
dung duoc mot thi nghiém vé mot bién phap k¥ thuat nao d6 nhu: Giéng, phan bon,
tudi nude, thot vu hay bao vé thyc vat... cho mot ving doi hoi nha khoa hoc (nguoi
lam cong tac nghién ciru) can phai tién hanh theo cac budc sau:

Thu thap thong tin 1a giup cho nha khoa hoc hiéu rd dugc van dé s& duogc
nghién ciru d c6 ai, noi ndo nghién ciru chua va néu c6 thi van dé dugc nghién ctru
dén dau. Xem xét tinh kha thi d€ tir d6 hinh thanh huéng nghién ctru thich hop.

Xay dung gia thiét khoa hoc 14 nhiing gia dinh ma theo nha khoa hoc 1a ¢
nhiéu kha nang dang nhat vé mot su vat hay moét hién tugng nao d6. N6 giup cho ta
c6 thé phét hién va giai thich nhiing cai mdi ma nhiing gia thiét khac trudc day chua
gidi thich dugc.

Chtng minh gia thiét khoa hoc 1 qua trinh quan sat, qua trinh 1am thi nghiém.
Trén co so cac s lidu (cac chi tiéu nghién ctru thé hién qua két qua theo ddi hay quan
sat) ¢6 dugc va suy luan nham gat bo cai khong dung, sang loc lay cai ding c6 tinh
quy ludt va nhitng cai c6 thé coi 1a chan 1y. Kiém chimg gia thiét khoa hoc c6 hai
cach, do la: Quan sat hay diéu tra va lam thi nghiém thuc nghiém.

Thong qua cac két qua cua quan sat, diéu tra cling nhu thi nghiém, ngudi 1am
nghién ctru thuc hién viée kiém chimg gia thiét khoa hoc dé rut ra nhimg két luin va
danh gia van dé ma minh quan tdm, khong thé chi nghién ciru ma bé qua cong tac
bién luan va rit ra két luan.

Mot sb khai niém co ban trong nghién ciru khoa hoc néng nghiép: Thi nghiém
la mot qua trinh tim hiéu, kiém ching duoc hoach dinh dé thu thap di liéu moi nham
giup khang dinh hoic phu dinh két qua cua mét thi nghiém truoc do, hoic mot két
luan, mét nhan dinh con chua thuyét phuc, hodc dé chirng minh mét gia thiét chwa co
bang chiing chic chan; Thé thac thi nghiém la mot phuong phap thi nghiém chuan
trong d6 cac nghiém thire duoc bé tri theo mot cach xac dinh; Nghiém thirc hay con



goi la cdng thirc thi nghiém la cac ddi tugng nghién ciru duoc dua vao thi nghiém
nhu nhiing yéu tb thi nghiém can quan sat; O thi nghiém la don vi thanh phan cua
mét thi nghiém chira dyng mét 1an lap lai cia mot nghiém thic va duoc dung dé thu
thap s liéu cho mét lan quan tric; Yéu té thi nghiém hay con goi la nhan té thi
nghiém, la déi twong nghién ciru cua mot thi nghiém dugc b tri voi cac mie o khac
nhau; Ddi ching la nghiém thire dung lam chuéan dé so sanh hiéu qua caa cac nghiém
thirc khac tham gia vao cung mét thi nghiém; Chi tiéu theo doi la nhirng dac tinh dem
lai nhirng thdng tin cu thé vé mot déi tugng cdy trong hay ddi trong nghién ciu.
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CAU HOI ON TAP BAI 1

1. Phan tich vi tri cdng tac nghién ciu khoa hoc néng nghiép o nuéc ta?

2. Lap so dd thé hién méi twong quan giita cic budc co ban trong nghién
ctru khoa hoc nong nghiép?

3. Nhitng cha y khi thu thap thdng tin l1a gi? Xay dung tinh hudng khi
thu thap théng tin caa mot thi nghiém khao nghiém giéng?

4. Nhitng phwong phap chiing minh gia thiét khoa hoc? Cac phuong
phap kiém ching gia thiét khoa hoc?

5. Su khac nhau gitra thi nghiém va thé thie thi nghiém? LAy vi du minh
hoa?

6. Su khac nhau gitra yéu té thi nghiém va yéu t6 phi thi nghiém? Lay
vi du minh hoa?

7. Su khac nhau gitra dac tinh va chi tiéu theo dgi thi nghiém? LAy vi duy
minh hoa?

11



BAI 2: THIET KE VA TIEN HANH THi NGHIEM TREN PONG
RUONG
Ma bai MD 21-02
Giéi thiéu: nhing kién thtrc vé& yéu ciu cua thiét ké thi nghiém ddng rudng, cac
loai thi nghiém ngoai dong rudng, xay dung chuong trinh thuc hién thi nghiém.

Muc tiéu

- Trinh bay duoc cac yéu cau cia thiét ké thi nghiém dong rudng, phan biét va
ap dung duogc cac phuong phéap b tri thi nghiém phu hop véi diéu kién thyc té

— Xay dung chuong trinh thyc hién thi nghiém.

Noi dung

1. Yéu cau khi thiét ké thi nghiém trén dong rudng

Naidin (1968) da danh gia: "Thi nghiém d6ng rudng 1a thi nghiém nghién ciru
trong diéu kién ty nhién, trén nhitng manh dat dic biét, c6 muc dich xac dinh vé sb
luong cac diéu kién va cac bién phap canh tic dén ning suét cdy trong".

M&i qué trinh sinh hoc dién ra trong cdy déu c6 quan hé chit ché va co tac
d6ng qua lai 14n nhau ma diéu kién ngoai canh (diéu kién sinh thai nhu cac nhan t6
khi hau va cac nhan t6 c6 mit trong dat) 13 rat quan trong. Néu nhu mot nhén t6 nao
d6 thay doi s& lam cho cc nhan t6 khac ciing nhu hoat dong sdng cia cay thay doi
theo.

Cay tré)ng duoc séng trong diéu kién tu nhién cua nd s& boc 10 nhitng dac
trung, dic tinh mot cach 1 nét, trong d6, cd ca nhing loi thé va nhitng han ché cta
cac bién phap k¥ thuat canh tac hodc ban chat giéng cay trong giup cho cac nha khoa
hoc khang dinh gid tri ctia cac bién phap hay giéng trude khi chuyén giao cho san
xuat. Vi vy, thi nghiém dong rudng phai ton trong cac yéu cau sau day:

1.1. Yéu cau vé tinh dai dién

Thi nghiém ddng rudng phai mang tinh dai dién va co sé cta van dé nay la:

- Mbi mot thanh twu nghién ctiru déu gin lién véi diéu kién kinh té - x4 hoi nhat
dinh.

- Khi thay doi diéu kién ty nhién, diéu kién kinh t€ - xa hoi thi bién phap k¥
thuat phai thay doi theo.

Tinh dai dién dugc thé hién qua hai mit 1a:

1.1.1 Pai dién vé diéu Kién sinh thai

C6 nghia 1a thi nghiém phai duoc thiét ké va lam cu thé tai mot vang dat dai,
trong diéu kién khi hau cua ving d6 tuong ty nhu diéu kién sau nay sé ap dung.

1.1.2 Pai dién vé diéu kién Kkinh té - xa hi
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Tuy theo thoi gian va tuy thude vao cac diéu kién cu thé khac vé mat xa hdi ma
ngudi néng dan cd cac nhan thirc ciing nhu kha ning tiép thu cac tién bd khoa hoc ki
thuat vao san xuat 12 khic nhau. Vi vdy, cac nha nghién ctru phai c6 nhiing thong tin
tir 46 xdy dung bién phap (nhan té thi nghiém) cho phu hop dé sau mot thoi gian
nghién ctru thanh céng thi bién phap d6 c6 thé dugc san xuit chip nhan. Vi 1& d6 ma
bién phap k¥ thuat phai cao hon diéu kién san xuat mot mirc, mirc nay tuy thudc vao
timg dia phuong, timg cong dong dan toc va timg thoi gian cu thé. N6 hoan toan
khong c6 mot muc chung cho tat ca.

1.2. Yéu cau vé sai khac duy nhat

Trong 16gic hoc "suy luan" néu giira trudng hop co phat sinh hién tuong va
truong hop khong phat sinh hién twong ma chi khac nhau c6 tinh hinh thi tinh hinh la
nguyén nhan cua hién tugng. Hiéu mot cach cu thé 1a trong thi nghiém s& phan
biét hai loai yéu to: yéu to thi nghiém (ding dé nghién ciru) va yéu t6 khong thi
nghiém (hay con goi 1a nén thi nghiém hay con goi la yéu té phi thi nghiém). Trong
hai loai yéu t6 nay thi duy nhat chi c6 yéu t6 thi nghiém dugc quyén sai khac (thay
d61). Con yéu td khong thi nghiém (khong can so sanh) thi phai cang dong nhat cang
tot.

Co triét dé ton trong nguyén tac nay méi tim duoc su khac nhau cua két qua thi
nghiém 1a do nhan té ndo cta yéu t6 thi nghiém giy ra. Tuy nhién, sy dong nhat tuyét
di trén dong rudng 1a diéu khong thé co dugc.

Vi du: Nghién ctru anh hudng cua lidu luong phan 1an bon khac nhau tdi ning
sudt lta trén dat triing. Nhu vay luong 1an bon cho laa & cac cong thire phai khac
nhau, con cac bién phap k¥ thuat khac 1a dong nhat. Cu thé giong laa gi, cay hay gieo
vai & vu nao, mat d§ bao nhiéu, lugng phan bon khac ngoai lan la bao nhiéu va cach
bon lugng phan nay ra sao, tudi nudc, cham soéc cling nhu phong trir sdu hai... cling
déu phai dong nhét. Song c6 mot diéu can luu y: trong thi nghiém dong ruéng khong
thé loai trir hoan toan dugc mét nhan to nao déy ma chi cé kha nang han ché n6 ma
thoi. Trong thi nghiém néu trén ta chi biét duoc lwong l1an cho thém vao nghién ctu
1a bao nhiéu & cac cong thirc, con trong phan chudng hodc cac dang phan tong hop
khac va ca trong dat cling da tdn tai mot lugng lan nhét dinh. Tuy nhién, diéu nay
khong cé anh huéng nhiéu vi cac cong thirc déu c6 nén thi nghiém nhu nhau.

Mot dic diém khac nira d6 13 trong ty nhién hay trong thi nghiém dong ruéng
con ton tai mbi quan hé "kéo theo" c6 nghia 1a khi thay d6i nhan t6 A thi nhan t6 B
cling thay doi.

Vi du: Nghién ciru anh huéng cua lugng nude tudi khac nhau téi niang suat
mia. Nhu viy nudc 12 nhan té cta yéu t6 thi nghiém va dugc thay d6i & mic do khac

13



nhau. Tuy nhién, néu muc nudc tudi khac nhau kéo theo nhiing thay d6i khac nhu sd
lugng, chung loai vi sinh vat cling nhu sinh vat dat, nhiét do dat, am do dat
cling thay do6i khong gidong nhau. Tt d6 c6 thé lam qua trinh sinh hoc cua cay sé
khong giong nhau. Vi vay, khi nhan dinh danh gia cac anh huong cua cac nhan to thi
nghiém néi ri€ng va cac di€u kién thi nghi€ém ndi chung phai tim ra dugc nguyén
nhan chinh anh huong dén két qua thi nghi¢m, c6 nhu vay méi dua ra dugc bién phap
ky thuat co tinh chat then chot dé dat hiéu qua mong muodn. Song can phai luu y 1a
tranh khong dugc hi€éu nguyén tac nay mét cach quéa "may moc".

1.3. Yéu cau vé dd chinh xac

Khi xdy dung ndi dung nghién ctru, nha khoa hoc luén mong mudn va
doi hoi dg chinh xac cua thi nghiém phai cao. Vi d0 chinh xac nay anh hudéng dén
két qua nghién ctru va co6 thé ca hi¢u qua kinh té. Song khong thé c6 mot do chinh
xac chung cho tat cd cdc nhom phuong phap thi nghiém. dg chinh xac cua thi
nghiém phu thuoc vao rat nhiéu mat (khia canh), c6 thé néu ra mot vai khia canh
la:

- Piéu kién tién hanh thi nghiém (thi nghiém trong phong khéac véi thi nghiém
trong chiau khay hay nha ludi; thi nghiém ngoai dong lai khac voi thi nghiém
trong phong va thi nghiém chau khay...)

- Nhitng sai khac vé k¥ thuat khi thyc hién thi nghiém.

- P dong déu cua dat thi nghiém.

- Nhitng vét thuong co gidi va tac hai cia sau bénh.

Nhiing sai khac 1a khong thé tranh dugc, song sai khac cang nho thi cang tét.
Vi vay mdi nhom phuong phap thi nghiém khac nhau cho phép c6 do chinh xéac khéc
nhau thé hién qua hé s6 bién dong CV% (Coefficient of Variation).

- Nhém thi nghiém trong phong cho phép sai s thi nghiém CV% < 1%.

- Nhom thi nghiém trong chau, khay, nha Iuéi CV% < 5%

- Nhom thi nghiém ngoai dong cho phép sai so thi nghiém:

+ Céc thi nghiém giong CV% tir 6% - 8 %.

+ Céc thi nghiém phan bon tur 10 - 12%.

+ Thi nghi€ém bao v¢ thuc vat (BVTV) tir 13 - 15%.

+ Thi nghiém cay an qua CV% <20% .

+ Thi nghiém vé laa CV% khoang 10%.

+ Céc thi nghiém diéu tra thi thay d6i trong khoang 20 - 30%.

Ngoai ra ngudi thyc hién thi nghiém can phai nam viing va thuong xuyén bao
quat thi nghiém. Cac can b ky thuat khi thuc hién thi nghiém phai thanh thao cong
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viéc va hét strc ¢o trach nhiém véi viée duoc phan cong va khi thiét ké phai sat voi
diéu kién dat ra ctia thi nghiém. Theo cac nguyén nhan di néu c6 thé coi cac sai s thi
nghiém 13 sai s6 ngiu nhién.

Tuy nhién, trong thuc té khong chi c6 duy nhét sai s6 ngau nhién ma con ton
tai hai loai sai s6 khac nita 13: sai s6 tho (hay con goi 1 sai 1am) va sai s6 hé thong.

- Khi gdp phai sai s6 tho thi phai loai bo cac s lidu ra khoi diy két qua nghién
ctru (vi du nhu do sai, c4n sai, ghi nham). Sai s tho khong phai 13 pho bién.

- Sai sd hé théng la do dung cu thi nghi€ém. Vi du nhu can nhe hon hodc nang
hon tiéu chuan. Thudc do chua chuan hodc hoa chat pha khong duoc chuan nhu
huéng dan ctia hoa chét tidu chuan dit ra... Loai sai s6 nay tuy khong 1am anh huong
t6i viée so sanh két qua thi nghiém giita cac cong thirc v6i nhau nhung khi cong bd
cac gia tri cu thé cua timg chi tiéu thi khong chinh xac. Vi vay, co6 thé dan téi viéc
nhan dinh danh gia sai 1éch va diéu nay ciing khong c6 loi, nhat 1 khi chuyén giao
két qua nghién ctru cho san xuit. Dé tranh sai s6 nay tot nhat trudc khi lam thi
nghiém phai chinh cac dung cu va vat tu theo tiéu chuan do ludng cho phép. Hoic
néu nhu da méc phai sai s6 hé théng phai tim cach hiéu chinh gia tri quan sat (cac sb
lidu) vé gié tri co duoc vai thude do tiéu chuan.

1.4. Yéu céu lip lai

Kha nang nang 13p lai ctua thi nghiém c6 nghia la: khi thyc hién lai thi nghi¢m
d6 voi sb luong cong thirc, ndi dung cac cong thire nhu cii cing trén khoang khong
gian (manh dat cii va thoi vu tuong tu) s& cho két qua tuong tu.

Can phai 1am lai thi nghiém trong vai nam (hodc vai vu) lién tiép, hy vong tir
d6 sé& tim ra tinh quy luét ctia van dé nghién ctru. Thi nghiém c6 kha nang 13p lai cang
cao thi viéc rut ra két luan cang chic chin. Co nghia 1a da giai quyét duoc méi quan
hé giita cac nhan t6 thi nghiém (yéu t6 thi nghiém) véi ngoai canh trong su biéu hién
ctia cay trong thi nghiém. Thi nghiém khong c6 kha nang 13p lai thi khong thé dua ra
dugc két luan 1am co s& xay dung cac bién phéap k¥ thuat canh tac va lai cang khong
thé xdy dung dugc 1y thuyét khoa hoc. Theo ching t6i phai 13p lai thi nghiém it nhét
1a 3 vu (hay 3 nam).

1.5. Yéu ciu vé lich sir khu dat canh tac

Thi nghi¢m phai dugc dat trén cac khu dat co lich sir canh tac rd rang. day la
yéu cau hét stic can thiét d6i voi mdi thi nghiém dong rudng. Hau hét trong ndi dung
thi nghiém thi dét dai noi dat thi nghiém 13 yéu t6 khong thi nghiém, dat chi 1a diéu
kién (gia d&) cho cdy ma thoéi. Mot sb bién phap ki thuat c6 anh hudng t6i dat ciing
c6 thé 1am cho dat tét hon (khoé hon) néu nhu biét sir dung va nguoc lai co thé 1am
cho dét bi thoai hoa. Vi vy, cn phai biét rd qua trinh canh tac cua khu dét trude khi
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dat thi nghiém nghién curu.

Vi du: C6 mot gidng lta duge cay thr nghiém tai 2 thira rudng khac nhau trén
cung 1 canh dong trong vu dong xuan. Két qua thi nghiém di chi ra rang:

- Tai rudng tht nhét: bon 1 kg N (nguyén chét) thi bdi thu 5 kg thoc

- Tai rudng tht hai: bon 1 kg N (nguyén chat) thi boi thu 10 kg thoc

Khi xem xét nguyén nhdn cia viéc ting hiéu qua bon N thdy manh rudng thi
nhat trude day trong lac con rudng thr hai trong ngd nén hiéu qua bén N trén manh
rudng thir hai 16 rang 1a cao hon trén manh rudng thir nhat.

Do d6 khi xem xét lich st canh tac ctia rudng thi nghiém can luu y:

- Khéng dat rudng thi nghiém nam ké sat cac truc dudng giao thong 16n, ma
nén céach tur 10 - 20m.

- Khong dat rudng thi nghiém nam sat cac hé théng dan nudc thai cua cac khu
dan cu, bénh vién, cac khu cong nghiép.

- Khong dat thi nghiém trén dat mdi khai hoang, dat nay phai lam thi nghiém
trang vai vu dé san bang d6 dong déu sau d6 méi lam thi nghiém.

Céac Vi dy néu trén cho thay dat dinh dat thi nghiém can phai c6 lich st canh
tac ro rang.

2. Cac loai thi nghiém trén dong rugng

Hién nay c6 nhiéu cach phan loai thi nghiém dong rudng. Thong thudng cé thé
phén thanh céc loai sau:

2.1. Thi nghiém tham do

Hay con goi 1a thi nghiém so b, thi nghi¢ém khao sat. Muc dich cua loai thi
nghiém nay 13 nham xay dung nhiing nhan thic ban dau vé dbi tuong nghién ctu
trén dong rudng dé c6 co sd xay dung cac ndi dung nghién ciu chinh sau nay duoc
t6t hon. Do d6, thi nghiém nay thudng lam trén dién tich nho 13p lai it 1an va co thé
khong lip lai. C6 nghia 1a mot cong thire ¢ thé chi co 1 6 thi nghiém, sé cong thirc
thi nghiém it va khong di sau phan tich vé cay trong va dit dai, chi quan sat, danh gia
cac biéu hién cia ciy trong véi cac bién phap thi nghiém va theo ddi mot sé chi tiéu
c6 tinh chat co ban vé ning suat.

2.2. Thi nghiém chinh thirc

Nhém nay con cé tén goi 13 thi nghiém cha yéu. Pay 1a thi nghiém dit ra
nham giai quyét ndi dung co ban ciia van dé nghién ciru. Do d6, thi nghiém nay phai
thuc hién dang nhu thiét ké da xay dung, phai tudn thi cac yéu cau dit ra (6 phan 1).
Tuy thudc vao loai cdy trong (cay hang nim hay ciy lau nim; cay hang hep hay cay
hang rong), loai hinh thi nghi€ém, muc dich nghi€ém ctru c6 thé chia thi nghi¢m chinh
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thanh cac loai khac nhau theo sb lugng nhan t6, thoi gian va khéi luong nghién ciru.

2.2.1. Theo s6 lwong nhén t6 thi nghiém

- Thi nghiém mét nhan t (mot yéu td)

La thi nghiém ma trong thanh phan cta yéu tb thi nghiém chi c6 mit mot nhan
t6 tham gia (nhan to ndy co quyén thay doi giita cic cong thirc) dé nghién ciru tac
dong cua nd dén sy thay doi cua két qua thi nghiém.

Vi du: Nghién ctru anh huong cia phan 1an dén qua trinh sinh truong, phat
trién va ning suit dau twong. Nhu vay yéu té thi nghiém & ddy 1a 1an nén dugc phép
thay ddi & cac mirc bon khac nhau. Con cac nhan to khac déu phai dugc thuc hién
d6ng déu (yéu t6 khong thi nghiém hay yéu té phi thi nghiém).

- Thi nghiém nhiéu nhén t6

Pay 1a thi nghiém ma trong thanh phan cta yéu té nghién ciru c6 mit tir hai
nhan to thi nghiém tro 1én. Trong thi nghiém nay ngudi ta nghién ciru anh huong
d6ng thoi clia cac nhan t6 ddi voi cay trong. Py 1a nhitng thi nghiém phirc tap va
thuong 1a budc nghién ciru tiép cta cac thi nghiém mot nhén to.

Pé gitip cho thi nghiém nay c6 do chinh xac cao d6i khi phai chia cu thé thi
nghiém hai nhan 5, 3 nhan t4... B4i vi phai c6 cach sip xép ngoai déng cho phu hop
v6i s6 lugng nhan t6 thi mdi xtr 1y két qua bang cac mo hinh théng ké tuong tng
nham ting tinh chinh x4c..

2.2.2. Chia theo thoi gian nghién ctru

- Thi nghiém ngin han

Thuong goi 1a thi nghiém it nam. Pay la loai thi nghiém nghién ctru trong mot
thoi gian ngan di c6 thé rat ra duoc két luan.

Thong thuong loai ndy duogc ap dung dé nghién ctu tac dung ctia mot
bién phap k¥ thuit cu thé v6i ciy trong (thuong 13 cac cdy hang nam).

Vi du: Nghién ctru vé mat do cdy, vé thoi vu ctia mot gidng ciy trong nhu lua,
ngd, dau dd, rau...Nhitng gidng nay ciing chi co tinh chat thoi sy va thuong 1a khong
ton tai dai hang chyc nam

- Thi nghiém dai han (thi nghiém lau ndm)

Pay 1a loai hinh thi nghiém can c6 thoi gian hang chuc nim nghién ctru lién
tuc méi co thé dua ra két luan. Ca biét co thi nghiém phai hang tram nam.

Vi du: Nghién ciru tac dong ciia thude bao vé thuc vat (hod hoc) dén dat. Hay
nghién ctru hiéu qua cai tao dat ctia phwong thirc canh tac hitu co trong ndng nghiép.

Mot vi du ntra 1a nghién ctru hi€u luc cua phan lan dén nang suét va chét luong
cua nhan vai, hay xoai... Vi khodng thoi gian tir 5 nam tré 1€n thi cac tac dong cua
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nhan t nghién ctru mai thé hién két qua.

Céc thi nghiém va cong trinh chon tao giéng cay trong vat nudi déu thudc loai
nay.

2.2.3. Theo khoi lwgng nghién ciru

C6 thé chia ra

- Thi nghi€ém don doc (doc l1ap)

Céc thi nghiém lam & nhiéu noi va khong c6 lién quan gi voi nhau ca.

Thuong thi két qua co tinh chinh xac cao, dung cho mot diéu kién cu thé. Song
tinh phé bién lai hep tham chi rat hep.

- Thi nghiém hé thong

Pay 1a nhiing thi nghiém 1am & nhiéu noi va co lién hé voi nhau theo nhiing
khia canh nhat dinh ma nguoi chu tri dat ra. Thi nghiém nay c6 nhuoc diém 1a
khoi luong 16n, tbn cong stc va vat chat, tén thoi gian; co thé cach xa nhau vé
dia 1y, khac nhau thoi tiét va dat dai (diéu kién sinh thai), vé tdp quan va diéu kién
kinh té - Xa hoi.

Uu diém ctia nhém nay 1a thi nghiém mang tinh da dang va khi két qua thanh
cong c¢6 phod ap dung rong rai.

2.3. Thi nghiém lam trong diéu Kién san xuat

Loai thi nghiém nay con c6 tén goi la thuc nghiém khoa hoc, thuc nghi¢m
dong rudng. V4i chuyén nganh chon gidng va nhan giéng con goi 1a thi nghiém khao
nghiém hay khu vuc hod gidng méi d6. Pay 1a nhitng thuc nghiém can phai dugc
tham dinh lai trong diéu kién tu nhién trude khi chuyén giao k¥ thuat san xuét cho
néng dan. Loai nay khdi luong 16n c6 thé nhic lai nhiéu hay it tuy thudc vao diéu
kién kinh té va dat dai. Khong can theo ddi qua chi tiét cic chi tiéu vé sinh trudng
ctia cAy ma cha yéu 1 quan sat tinh hinh sinh trudng, nhiém sdu bénh dé dua ra cac
nhan dinh chung vé phan g cua cdy véi diéu kién tu nhién, nhung can quan tam cu
thé dén ning suét va hiéu qua kinh té.

3. Xdy dung chwong trinh thye hién thi nghiém (Pé cwong)thi nghiém

3.1. Co sé dé xay dung thi nghiém

pé cuong nghién ctru khoa hoc duoc xay dung trén co s da xac dinh duogc
mot ndi dung nghién ctru cua thi nghiém. Vi vdy, co so dé xay dung dé cuong dua
Vao:

- Muc dich va yéu cdu ma noi dung nghién ctru thi nghiém dit ra.

- Xuit phat tir diéu kién ty nhién (khi hau, dat dai) va kinh té - xd hoi noi

nghién ctru (vung sau nay ung dung céac két qua nghién ctru vao san xuat).
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- Kinh phi va thoi gian nghién ctru

3.2. Noi dung ciia dé cwong nghién ciu

Dé c6 duoc ndi dung cua dé& cuong nghién ciru khoa hoc, ngudi nghién ciu
phai xac dinh cho dugc tén cua thi nghiém nghién curu.

- Yéu cdu cua tén thi nghiém 1a: phat biéu ngan, gon, song chinh xAc.

- Trong d¢ cwong nghién ciru phai thé hién rd cac van dé sau:

+ Phai phan anh duoc doi hdi cua thyc tién san XUAL. Trong thuc té rat da dang
va phong phu, song ngudi chu tri dé tai phai biét chon loc van dé co ban va thiét thuc
dé nghién ctru.

+ Phai biét ké thira mot cach chon loc va dic biét phai néu rd muc dich va yéu
cau thi nghiém dit ra.

+ Phai thé hién 13 quy hoach va quy trinh thi nghiém.

+ Thé hién duoc su phdi hop nghién ctru giira cac co quan, phai hach toan kinh
phi, phai xac dinh rd nguoi chu tri va nguoi thuc hién.

- Vi vay, ndi dung ctia mot dé cuong bao gdm céc phan sau:

+ Tén thi nghiém phai ghi ngan gon, rd rang, tom tit dugc muc tiéu
thi nghiém

+ Ghi cu thé tén va ma chuyén nganh hoic ma nganh. Tén ngudi chu tri

+ Tén nguoi thuc hién

+ Co quan quén 1y khoa hoc cua dé tai.

+ B cuc dé cuong nghién ctu thi nghiém phai day da va chi tiét.

3.3. B6 cuc dé cwong nghién ctru

Phéan M¢ dau

1. D4t van dé

Ghi ngin gon nham néu 1én duoc tam quan trong cta van dé nghién ctu.

2. Muc dich va yéu cau cta thi nghiém

a. Muc dich

Viét rd rang, khong viét dai. Day s€ 1a co s& dé bd tri thi nghiém duoc chat ché
va day du.

b. Yéu cau

Phan nay doi hoi viét that cu thé 1a dé tai nham dat dugc nhing gi.

Phin thit nhit: Noi dung va phwong phéap nghién ctru

1.1. Tong quan vé van dé€ nghién ctru
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Phéan nay viét so lugc nhitng co s& 1y lun va thue tién cta dé tai va tinh hinh
nghién ctru trong nudc va thé gidi mot cach ngan gon tom tat cé lién quan téi van dé
nghién ciru.

1.2. NO1 dung nghién ctru

1.2.1. Dja diém, thoi gian va dbi tuong nghién ciu

(néu c6 thé ghi thém gidi han cua van dé nghién ctru)

1.2.2. Noi dung thi nghiém

Néu s6 luong va ndi dung ciia cac cong thic thi nghiém (viét 15 cho timg cong
thire, day 13 yéu t6 thi nghiém).

- Cac bién phap thudc yéu t6 khong thi nghiém (nén thi nghiém), nén viét ty
my, nhimg bién phap chinh, con nhiing bién phap thir yéu nén viét tom tat.

- Dién tich 6 thi nghiém (ghi ca di¢n tich va kich thudc 0).

- S6 14n nhic lai.

- Céch sip xép cac cong thirc (néu vé so do thi nghiém thi cang tét).

1.3. Phuong phap nghién ctru

Ghi cu thé cic phuong phap st dung trong nghién ciru thi nghiém.,

1.4. Chi ti€u nghién ctru

Ghi 16 tén, thoi gian bat dau theo ddi, phuong phap theo ddi cua ting chi tiéu,
cach 1y mau va dung luong mau lay.

1.5. Dy tru kinh phi nghién ctru

Gom vat tu, cong (hach toan bang tién). Luu ¥ cic vat tu nén ¢ cling ngudn
gbc va thoi han str dung 1a tot nhat.

1.6. Phan cong thuc hién va ké hoach hop tac

Ghi 10 tén nguoi thuc hién cac cong viéc trong thoi gian nao, co quan nao hop
tac nghién ctru.

Phan thi hai: Dy kién két qua thu dwoc

Tom lai: Bé cuong phai day di, nghiém tic, khong dugc tuy tién, nhung phai
linh hoat khi c6 dién bién do yéu t6 khach quan nhu khi hau, hay cu thé la thoi tiet
gay ra...
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TOM TAT BAI 2

1. Y&u cau khi thiét ké thi nghiém trén dong rudng

Néu nhu mot nhan t6 nao d6 thay ddi s& lam cho cac nhan t khac ciing nhu
hoat dong séng cua cay thay doi theo. Vi vdy, thi nghiém dong ruéng phai ton trong
cac yéu cau sau day:

- Yéu ciu veé tinh dai dién va dugc thé hién qua hai mat 1a: Pai dién vé diéu
kién sinh thai va dai dién vé diéu kién kinh té - xa hoi

- Yéu cau vé sai khac duy nhat: C6 triét dé ton trong nguyén tic ndy mdi tim
dugc sy khac nhau cua két qua thi nghiém 13 do nhan to nao cta yéu to thi nghiém
gy ra. Tuy nhién, sy dong nhat tuyét doi trén dong rudng 1a diéu khong thé co dugc.

- Yéu ciu vé d6 chinh x4c: PO chinh xac cua thi nghiém phu thudc vao rat
nhiéu mit (khia canh), co thé néu ra mot vai khia canh 1a: Diéu kién tién hanh thi
nghiém , nhiing sai khac vé k¥ thuat khi thuc hién thi nghiém, d6 déng déu cua dat
thi nghiém, nhitng vét thuong co gidi va tac hai ciia sau bénh.

Nhiing sai khac 1a khong thé tranh dugc, song sai khac cang nho thi cang tot.
Vi vay mdi nhom phuong phép thi nghiém khéac nhau cho phép c6 @6 chinh x4c khac
nhau thé hién qua hé s6 bién dong CV% (Coefficient of Variation).
- Yéu cau lap lai: kha ning nang 13p lai cia thi nghiém c6 nghia la:
khi thuc hién lai thi nghiém d6 véi sb lugng cong thirc, ndi dung cac cong thirc
nhu cii cing trén khoang khong gian (manh dét cii va thoi vu tuong t) s& cho
két qua tuong tu.
- Yéu cau ve lich stt khu dat canh tac
Thi nghiém phai dugc dat trén cac khu dat cé lich sir canh tac rd rang. day Ia
yéu cau hét st can thiét d6i voi mdi thi nghiém dong rudng Vi vdy, can phai biét rd
qua trinh canh tac cta khu dat trudce khi dat thi nghiém nghién ctru.

2. Cac loai thi nghiém trén dng ruong

Hién nay c6 nhiéu cach phan loai thi nghiém dong rudng. Thong thuong co thé
phan thanh cac loai sau: Thi nghi¢m tham do, thi nghi€ém chinh thirc, thi nghiém lam
trong diéu kién san xuét.

3. Xay dung chuong trinh thuc hién thi nghiém

pé cuong nghién ctru khoa hoc duoc xay dung trén co s da xac dinh duogc
mot ndi dung nghién ciru cua thi nghiém. Vi vdy, co so dé xay dung dé cuong dua
Vvao:

- Muc dich va yéu cdu ma noi dung nghién ctru thi nghiém dit ra.
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- Xuit phat tir diéu kién ty nhién (khi hau, dat dai) va kinh té - xd hoi noi
nghién ctru (viing sau nay tmg dung cac két qua nghién citru vao san xuat).

- Kinh phi va thoi gian nghién ctu

Pé c6 duoc ndi dung cua dé cuong nghién ctiru khoa hoc, ngudi nghién ciu
phai xac dinh cho dugc tén cua thi nghiém nghién ctru.

- Yéu cdu cua tén thi nghiém 1a: phat biéu ngin, gon, song chinh xac.

- Trong d& cuong nghién ctru phai thé hién 1 cac van dé

- Bé cuong phai day du, nghiém tuc, khong duoc tuy tién, nhung phai linh hoat
khi c¢6 dién bién do yéu t6 khach quan nhu khi hau, hay cu thé 1a thoi tiét gy ra...

- B4 cuc dé cuong nghién ctru can gdm day du 3 phan:

Phian M¢ dau: Pat van dé, ghi ngin gon nham néu 1én dugc tAm quan trong
ctia van dé nghién ctru. Muc dich va yéu cau cia thi nghiém.

Phan thr nhat: Noi dung va phuong phap nghién ciru

Phan tht hai: Dy kién két qua thu dugc
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CAU HOI ON TAP BAI 2

1. Trinh bay céc yéu cau cua thiét ké thi nghiém ddng ruéng?

2. Trinh bay cac loai thi nghiém ngoai dong rudng?

3. Xay dung chuong trinh thuc hién thi nghiém: “ Panh gid muc 46
anh hudng ctia phan béon dén nang suat giong bap QT55”

4. Xay dung chuong trinh thyc hién thi nghiém: “ Panh gid muc do
anh hudéng cua thuoc diét cé dén nang suat mot s6 giong ca phé & Tay
Nguyén”

5. Xay dung chuong trinh thuc hién thi nghiém: *“ Khao sat mrc do
anh hudéng ctia mot s6 phuong phap bao quan sau thu hoach dén hoa cic cat
canh”
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BAI 3: CAC KIEU BO TRI THI NGHIEM PONG RUONG MOT YEU

Ma bai MD 21- 03
Gi6i thiéu: Nhimg kién thirc co bang va nang cao vé cac kiéu bo tri thi
nghiém dong rudng madt yéu to.
Muc tiéu:

Trinh bay dugc yéu cAu, cach tién hanh va thuc hién bd tri thi nghiém mot yéu

Noi dung

Thi nghiém mdt nhan t6 (mot yéu td) 1a nhimg thi nghiém chi c6 mot nhén t6
thay dbi trong lGc tit ca cac nhan t6 khic duoc gilt nguyén. Nhu viy, trong thi
nghiém nay céc cong thirc s& chita cac mirc do khac nhau ctia nhan t6 do, tat ca cac
nhan t6 khac duoc ap dung chung nhu nhau (& cing 1 mirc bat budc) cho tat ca cac
cong thirc.

Vi du: cic thi nghiém thir nghiém giong ciy trong 1a thi nghiém maot nhan td,
& day giong 1a nhan t6 thay doi véi cac mirc khac nhau (cac giéng khac nhau), cO
nghia 1a & cac cong thirc khac nhau, trén cdc manh thi nghiém khéac nhau, con cac
nhan t6 khac nhu quan 1y, phan bon, phong trir sau, bénh... phai duoc ap dung nhu
nhau cho cidc manh thi nghiém.

Dbi voi thi nghiém mot nhén t6, c6 thé thiét ké hoan toan ngau nhién (CRD),
thuong dung khi c6 it cong thirc va khi c6 nhiéu don vi thi nghiém dong nhét. Kiéu
thiét ké thtr hai 13 khdi ngau nhién day du (RCBD), kiéu thiét ké thir ba 1a 6 vudng la
tinh (LS)

1. Thi nghiém thiét ké Kkiéu hoan toan ngiu nhién (Completely
Randomized Design - CRD)

1.1 Khai niém

Mot thi nghiém duogc thiét ké kiéu hoan toan ngiu nhién khi cac cong thuc
duoc chi dinh mot cach hoan toan ngﬁu nhién vao cac 0 thi nghiém sao cho moi
manh (0) thi nghi¢m déu c6 co hoi nhu nhau dé nhan duoc bat ky mQt cong thirc nao.
Theo kiéu sap xép ndy, bat ky su khac nhau nao (ngoai nhan t6 thi nghiém) giira cac
0 thi nghiém déu duge coi 1a sai sb thi nghiém.

Kiéu sap xép nay chi phu hop khi cac don vi (6, manh) thi nghiém hoan toan
d6ng nhat (thudng 14 thi nghiém trong phong), con thi nghiém ngoai dong, thudng co
su bién dong 16n gitta cac don vi thi nghiém nén khong hay ap dung kiéu sap xép
nay.

24



1.2 Qué trinh b tri thi nghiém

Dé minh hoa qui trinh sdp xép va tién toi v& so do cua viée sip xép, ta dung
mot vi du: thi nghiém c6 4 cong thiuc A, B, C, D mdi cong thirc duoc nhéc lai 5 lan,
viée sip xép tién hanh theo céc trinh tu sau:

- Bwée 1. Xac dinh tong s6 6 thi nghiém cdn c6 Nva N=r x t (Trong d6: N:
tong s6 0 thi nghiém, t: s cong thirc cho mdi 1an nhic lai, r: s6 1an nhac lai cia mdi
cong thirc)

évidunéytacé:N=r X t=5X4 =20 6 nhu trong hinh 1

Hinh 1. So d6 phan chia cac 6 thi ngiém cho thi nghiém thiét ké kiéu hoan toan
ngau nhién c6 4 cong thirc va 5 1an nhic lai

- Bwoc 2: Danh sb thir ty cho cac 6 thi nghiém theo cach thuan tién nhat, vi du
tir 1 — 20 nhu so d6 dudi day.

1 2 3 4
7 6 5
9 10 11 12
16 15 14 13
17 18 19 20

Hinh 2. So d6 phén chia va danh sé thi tu cac 6 thi ngiém cho thi nghiém thiét
ké kiéu hoan toan ngau nhién c6 4 cong thirc va 5 1an nhac lai

- Bwoc 3: B6 tri cac nghiém thie khao sat vao cac 6 thi nghiém maot cach hoan
toan ngau nhién. Ching han st dung phiéu béc thim hay sir dung quan bai hoic bang
sb ngau nhién. Két qua la ta cé so d6 thi nghiém nhu hinh vé sau:

Hinh 3. So dd b tri thi nghiém theo thé thirc ngau nhién hoan toan cua thi
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ngiém vai 4 nghiém thirc va 5 1an lap lai

2. Thi nghiém sip xép theo kiéu khdi ngiu nhién diy da (Randomized
Complete Block Design - RCBD)

2.1 Khai niém.

Kiéu sip xép RCBD la mot kiéu sap xép dugc st dung rong rdi nhit trong
nghién ctru nong nghiép. N6 hoan toan phu hop voi thi nghiém ngoai ddng khi sd
cong thire khong quéa 16n va khu thi nghiém c6 thé biét trudce duoc chidu hudng bién
d6i do phi nhiéu ctia dat. Bic trung chu yéu cua kiéu sip xép nay 13 tao ra cac khoi
c6 kich thudc bang nhau va mdi khéi chura tat ca cac cong thirc ciia mot 1an nhac lai.

2.2. K§ thuat tao khoi.

Muc tiéu chinh cta viéc tao khéi 13 giam sai sd thi nghiém bang viéc han ché
su dong gop cua ngudn bién dong di biét trong cac don vi thi nghiém. Piéu nay duogc
1am bang cach nhém cac don vi thi nghiém vao cic khdi ma su khac nhau trong mdi
khéi 1a t6i thiéu va sy khac nhau gilta cac khoi 1a toi da. Bai vi chi c6 bién dong
trong mot khdi méi ¢6 thé tré thanh thanh phﬁn cla sai sb thi nghiém, viéc tao khdi 1a
hiéu qua nhat dé giam sai s6 thi nghiém khi biét truéc dugce sy bién dong ctia don vi
thi nghiém. Hinh dang manh thi nghiém va huéng khdi cling can quan tdm sip dit,
sap dit sao cho su khac nhau gita cac khoéi cang 16n con sy khac nhau trong khoi
cang nho.

C6 2 diéu dang cha y dé giup cho viéc tao khdi ¢ hiéu qua va thich hop la:

- Lua chon ngué)n bién dong dugc st dung nhu la co s& cua viéc tao
khi.

- Lua chon dang va hudng khdi cho thich hop.

Nhitng nguoén bién dong thuong duge dung lam co sd cho viée tao khoi
luén duoc du doan la:

- Pat dai khong dong nhat ma ddi voi thi nghiém phan bon hoic gidng
thi ngudi ta quan tAm trude hét toi ning suat.

- Hudng di chuyén cua con tring, ma thuong 1a sy lan tran ctia con tring
trong cac thi nghiém thudc hod hoc.

- Po dbc cua déng rudng, dac bi¢t trong thi nghi€ém nghién clru phan
g clia cay véi su diéu tiét nudc.

Sau khi da biét huéng ctia ngudn bién dong 1a co so cho viée tao khoi roi, phai
Iwa chon kich thudc va dang khdi cho thich hop dé 1am téi da bién dong giita cac
khdi. C6 mot sb go1y cho viéc lya chon kich thudce va dang khéi nhu sau:

- Khi sy thay d6i dong nhat theo mot hudng thi dé khéi dai va hep va dé chiéu
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dai ctia khdi vudng goc voi hudng cua sy thay doi.

- Khi c6 su thay d6i d6 phi theo 2 hudng thi chon huéng cé sy thay doi manh
hon 1am co s& dé tao khdi theo goi ¥ 1.

- Khi sy thay doi d6 phi theo 2 hudng ngang bang nhau thi can phai:

- Str dung khéi cang vudng cang tot

- Sir dung khoi dai va hep voi chiéu dai cua khéi truc giao vi mot
huéng thay dbi.

- Sir dung kiéu sap xép 6 vuodng la tinh.

Khi ¢6 sy bién doi ma khong dy doan dugc chiéu hudng thi nén lam khéi
vudng. Bat cr khi ndo dung k¥ thuat khéi thi phai duy tri va diéu khién sao cho bién
dong gitta cac khdi 16n hon bién dong trong mdi khéi.

Vi du: Néu ta khong du diéu kién 1am ca thi nghiém trong mot ngay thi phai
lam xong gon cho timg khdi mot trong mot thoi gian cang ngan cang tét. Nhu vy
néu c6 bién dong xay ra theo thoi gian thi né s& dugc dua vao bién dong giira céc
khdi nén c6 thé loai trir ra dugc khoi sai sb thi nghi¢m. Béng cach nay ta co thé loai
su bién dong gitta cac ngudi quan sat ra khoi sai s6 thi nghiém.

2.3 Tién hanh ngiu nhién va vé so' do sap xép.

Qua trinh ngiu nhién hoa cho sip xép kiéu RCBD duoc tién hanh mot cach
tach biét va doc 1ap voi moi khéi. St dung mdt thi nghiém c6 6 cong thuc A, B, C, D,
E, F va 4 1an nhic lai ¢é minh hoa phuong phép.

- Bwéc 1: Chia khu vuc thi nghiém thanh r khéi bang nhau (mot khéi la mot
lan nhac lai). Gia thiét huéng thay doi do phi doc theo chiéu dai cua khu thi nghiém,
dang khéi 13 hinh chit nhat tryc giao véi hudng cua su thay doi.
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hbi 4

K K K

hoi 1 Rot2 hot-3 —
Hudéng cua su thay

d6i do phi dat
Hinh 4. Chia thi ngiém thanh 4 khéi, mdi khéi 6 6 thi nghiém
- Bwoc 2: Chia mdi khéi thanh t 6 thi nghiém, twong tng vai t nghiém
thirc. Panh s6 thi ty cac 6 thi trong khéi, trong vi du nay la tir 1 — 6, cu thé nhu so dd
sau:

K K K K
hdi 1 hdi 2 hdi 3 hdi 4

v

Hudng ctia su thay d6i d6 phi dat
Hinh 5. Banh s thi tu cac nghiém thirc trong khoi.
- Buwoc 3: B tri cac nghiém thic khao sat day du ngau nhién vao cac 6
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thi nghiém trong khéi va l3p lai cdng viéc nay cho cac khdi con lai. Cu thé trong vi
du nay ta duoc so dd thi nghiém sau:

K K K K
hdi 1 hi 2 hdi 3 héi 4

Hudng ciia su thay doi do phi dat
Hinh 6. So d6 sap xép theo kiéu khéi ngau nhién hoan chinh véi
6 nghiém thirc va 4 1an nhac lai
3. Thi nghiém sip xép kiéu 6 vong la tinh (Latin Square)
3.1 Khai niém
Pic trung co ban cua sap xép 6 vong la tinh (LS) 12 kha niang xt 1y cing mot
lac hai ngudn bién dong da biét giira cac don vi thi nghiém. Coi d6 nhu hai khéi doc
1ap, thay cho chi c6 mot khéi trong thiét ké kiéu RCBD. Trong kiéu LS hai khdi
d6 1a khéi hang va khéi cot vudng goc nhau va dugc sap xép dé dam bao cho mdi
cong thuc chi dugc c6 mat mot lan trong khoi hang va mot lan trong khdi cot. Ta ¢
thé udc lugng dugc bién dong gitta cac khdi hang cling nhu khdi ¢t va tach no ra
khoi sai sd thi nghiém.
Céc truong hop thich tng cho kiéu LS.

- Thi nghiém ngoai dong khi khu thi nghiém c6 sy thay doi d6 phi theo 2
hudng vuong goc nhau hodac c6 mdt hudng nhung lai c6 hiéu qua du thira tir nhiing
dot trudec.

- Thi nghiém vé thudc hoa hoc ma sy di chuyén cua con trung theo
huéng dy bao duogc truc giao v6i hudng thay d6i do phi nhiéu cta khu thi nghiém.

- Thtr nghiém trong nha kinh ma cic manh thi nghiém duogc siap xép theo
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duong thang truc giao véi tudng nha (hai tudng tao mot goc thi sé tao hai ngudn bién
dong).

- Thtr nghiém trong phong véi s 1an nhic lai qua thoi gian ciing tao
hai ngudn bién dong.

Viéc thé hién khdi hang va khéi cot trong thiét ké LS 1a co ich vi quan tdm
duoc hai nguén bién dong dac bi¢t nhung no lai 1a han ché vi yéu cau mdi cong thic
chi dugc mot 1an trén hang hodc trén cdt chi dugc thod man khi s6 nhic lai bﬁng $6
cong thirc. Khi sé cong thic 16n thi thiét ké kiéu LS khong dap tng duoc.

Vay thuc té thiét ké kiéu LS chi dugc ap dung cho nhiing thi nghiém c6 sb
cong thire khong it hon 4 va khong nhiéu hon 8. Vi han ché nay ma thiét ké kiéu LS
khong duogc st dung rong rii trong cac thi nghiém ndng nghiép. Mic dau no co tiém
nang 16n dé diéu khién sai s6 thi nghiém.

3.2 Qua trinh ngéu nhién va vé so' @6 thi nghiém.

Qua trinh ngiu nhién hoa va v& so dd sap xép cho thi nghiém kiéu 6 vudng
latinh dugc thé hién qua mot thi nghiém c6 5 cong thic A, B, C, D, E nhu sau:

- Bwée 1: Chon va chia 6 thi ngiém c6 dang hinh vudng, vi du so db sau

Hinh 7. So d6 thiét ké va phan chia cac 6 thi nghiém theo thé thic 6 vudng la
tinh
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- Bwée 2: Panh sb thir tu hang ngang va hang doc. Bé tri ngiu nhién cac
nghiém thirc khao sat vao 1 hang ngang va 1 hang doc da danh sé thi tu, cu thé theo
goi y sau:

Hinh 8. B4 tri ngau nhién cac nghiém thirc khao sat theo hang ngang va hang
doc

- Bwoc 3: Tiép tuc bd tri ngiu nhién cac nghiém thirc khao sat con lai vao cac
6 thi nghiém con lai sao cho cac nghiém thac khao sat trong cung mét cot hoac mot
hang la khong trung 13p nhau ma mdi hang hoic mdi cot dé& co chia day du cac
nghiém thirc khai sat, cu thé theo vi du trén la:

1 2 3
B C A
2
A B C
3

A E
D
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E D A

Hinh 9. So d6 sap xép theo kiéu 6 vudng la tinh véi 5 nghiém thirc khao sat.
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TOM TAT BAI 3

Thi nghiém mot nhan t6 (mot yéu td) 1a nhimg thi nghiém chi c6 mot nhéan t6
thay d6i trong lic tit ca cic nhan té khac duoc gilt nguyén. Nhu vdy, trong thi
nghiém nay cac cong thirc s& chtra cac mirc d6 khac nhau ctia nhén t6 do, tat ca cac
nhan t6 khac duoc ap dung chung nhu nhau (¢ ciing 1 mirc bat budc) cho tat ca cac
cong thue.

Péi v6i thi nghiém mot nhan t6, c6 thé thiét ké hoan toan ngiu nhién (CRD),
thuong dung khi c6 it cong thie va khi ¢6 nhiéu don vi thi nghiém dong nhét. Kiéu
thiét ké thir hai 13 khdi ngiu nhién day di (RCBD), kiéu thiét ké thir ba 13 6 vudng la
tinh (LS)

Mot thi nghiém duogc thiét ké kiéu hoan toan ngau nhién khi cac cong thic
duoc chi dinh mot cach hoan toan ngiu nhién vao cic 6 thi nghiém sao cho mdi
manh (6) thi nghiém déu c6 co hdi nhu nhau dé nhan dugc bat ky mot cong thic nao.
Theo kiéu sap xép nay, bat ky sy khac nhau nio (ngoai nhan té thi nghiém) giita cac
6 thi nghiém déu dugc coi 1a sai s6 thi nghiém.

Kiéu sap xép nay chi phu hop khi cac don vi (6, manh) thi nghiém hoan toan
dong nhat (thuong 1a thi nghiém trong phong), con thi nghiém ngoai déng, thudng c6
su bién dong 16n gita cac don vi thi nghiém nén khong hay ap dung kiéu sap xép
nay.

Kiéu sip xép RCBD la mot kiéu sap xép dugc st dung rong rdi nhat trong
nghién ciru nong nghiép. N6 hoan toan phu hop voi thi nghiém ngoai déng khi s6
cong thirc khong qua 16n va khu thi nghiém c6 thé biét trude duoc chidu hudng bién
d6i d6 phi nhiéu ctia dat. Pic trung chu yéu cua kiéu sip xép nay 13 tao ra cac khoi
co kich thudc bﬁng nhau va mdi khdi chira tat ca cac cong thirc cuia mdt lan nhéc lai.

Pic trung co ban cta sap xép 6 vong la tinh (LS) 1a kha ning xir 1y cing mot
lac hai ngudn bién dong da biét gitra cac don vi thi nghiém. Coi d6 nhu hai khéi doc
lap, thay cho chi c6 mot khdi trong thiét ké kiéu RCBD. Trong kiéu LS hai khéi
d6 1a khéi hang va khdi cot vudng goc nhau va duoc sip xép dé dam bao cho mdi
cong thirc chi dugc c6 mat mot lan trong khéi hang va mot lan trong khdi cot. Ta co
thé udc luong dugc bién dong gitta cac khdi hang cling nhu khdi ¢t va tach no ra
khoi sai s6 thi nghiém.

Céc truong hop thich tng cho kiéu LS.

- Thi nghiém ngoai dong khi khu thi nghiém c6 su thay doi do phi theo 2
hudéng vudng goc nhau hodac c6 mot hudng nhung lai c6 hi¢u qua du thira tir nhiing
dot trudc.
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- Thi nghiém vé thudc hoa hoc ma sy di chuyén cua con triung theo
huéng dy bao dugc truc giao v6i hudng thay d6i do phi nhiéu ctia khu thi nghiém.

- Thtr nghiém trong nha kinh ma cic manh thi nghiém duogc sap xép theo
duong thang truc giao véi tudng nha (hai tudng tao mot goc thi sé tao hai ngudn bién
dong).

- Thtr nghiém trong phong v&i so l1an nhac lai qua thoi gian ciing tao
hai ngudn bién dong.
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CAU HOI ON TAP BAI 3

1. Liétkeé cac kiéu b tri thi nghiém don yéu td.

2. So sanh céc kiéu bd tri thi nghiém don yéu té

3. Anh (Chi) hiy bd tri thi nghiém khao nghiém thudéc BVTV phong
trir bénh ndm coc gay hai cho cay hoa cuc tai Pa Lat. Cac thuéc BVTV khao
nghiém: Nativo 750WG, Anvil 5SC, Camilo 40SC, Score 300EC

4. Anh (Chi) hiy bd tri thi nghiém khao nghiém thudéc BVTV phong
trir sdu to cho cdy bip cai v6i 4 1an lap lai & mdi nghiém thire. Cac thudc
BVTYV khao nghiém: Pegasus, Abatimec, Biocin.

5. Anh (Chj) hay v& so do bo tri thi nghiém khao nghiém 4 loai phan
bon 14 cho cay bi ngdi trén dong rudng . Thi nghiém duogc 1ip lai 3 1an va cac
loai phan bon 14 khao nghiém: Mirale, Bloom, Tobai 4 va Rootdry. Giai thich
phuong phép b tri ma ban luya chon.
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BAI 4: CAC KIEU BO TRi THi NGHIEM PONG RUQNG HAI
YEU TO
Ma bai MD 21- 04

Gio6i thiéu: Nhimg kién thirc co bang va nang cao vé cac kiéu bd tri thi
nghiém dong rudng hai yéu to.

Muc tiéu:

Trinh bay va bé tri thi nghiém dang vé yéu cau, cach tién hanh va thyuc hieenh bd
tri thi nghiém hai yéu to.

Noi dung

Cac co thé sinh vat cing mot 1ac chiu anh hudng cua nhiéu yéu té méi trudng
khac nhau. Phan Umg ctia co thé ching véi bat ky mot yéu to6 don 1€ nao cling s€ khac
nhau trong cac mirc cua nhan t6 khac. Vay thi nghi€ém don yéu t6 thuong bi han ché
khi ap dung vao thuc té trong su dnh hudng cua cac yeu to khac. Pé giam bét kho
khédn nay, cac thi nghiém 2 hay nhi€u yéu t6 rat can thiét. C6 nhiéu kiéu sap xép thi
nghiém 2 hay nhiéu yéu t6 khac nhau.

1. Thiét ké theo kiéu hoan toan ngiu nhién

Tuong tu nhu bd tri thi nghiém dong rudng don yéu to

2. Thiét ké theo ki¢u khoi ngiu nhién diy dia (RCBD)

Thudng st dung kiéu thiét ké nay khi phdi hop toan bd cac nhén té thanh cac
cong thuc t6 hop.

Vi du: c6 mdt thi nghiém 2 nhan td trong thiét ké kiéu RCBD véi 5 ty 1¢ dam,
3 gidng lua va 4 1an nhic lai.

Buwére 1: Ky hiéu sd nhic lai 1a r, mirc ctia nhan t& A( gidng) bang a, muic cla
nhan t6 B( dam) bang b. Xay dung so d6 phoi hgp cac nhan t6

Bang 1. Céc to hop cong thirc ciia 3 giong lta va 5 mirc dam

Mirc dam ( kg/ ha) Giong lua

V1 V2 V3
0 (NO) NO NOV NOV3
40( N1) N1 N1V N1V3
70 (N2) N2 N2V N2V3
100 (N3) N3 N3V N3V3
130 (N4) N4 N4V N4V3

Nhu vay thi nghiém trén bao gom 15 nghiém thirc khao sat, méi nghiém
thirc la mot to hop cua 1 mic nhan té gidng vai 1 mic nhan té phan. Cach thiét ké va
bd tri thi nghiém nay tuong ty thi nghiém 1 nhan t6 bé tri theo thé thirc RCBD, cy thé
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ta duoc két qua sau:

\

o |2 |3 o |3 |4 1 |3 |o 2 |3 |4
1 |1 |3 3 |1 |1 1 |3 |3 1 |1 |3
3 |1 |4 1 |o |2 o |4 |2 4 |1 |o
2 12 |2 1 12 |2 1 13 |1 2 13 |1
1 |o |2 2 |4 |1 3 |1 |4 1 |2 |3
1 12 |2 3 |12 |3 1 12 |1 2 |2 |2
o |3 |4 3 |1 |4 2 |o |3 3 |o |1
3 |1 |1 2 |2 |2 3 |12 |2 3 |12 |1
2 |4 |1 o |2 |3 2 |2 |1 o |4 |2
3 |2 |3 1 |1 |3 4 |12 |3 3 |1 3

Khéi Khéi Khéi Khoi
1 2 3 4

Hinh 10. So d6 bé tri thi nghiém thira s6 ba giéng lua trén nim nén phan dam
theo RCBD vai bdn lan I3p lai.

3. Thiét ké kiéu chia 6 16n 6 nhé hay 16 chinh 16 phu (Split Plot Design -
SPD)

Kiéu thiét ké nay cho thi nghiém 2 nhan t6 1a phu hop hon kiéu khdi ngiu
nhién dﬁy du. Theo kiéu thiét ké Split- plot, mgt trong hai nhan td duoc chi dinh vao
6 chinh hay 6 16n va dugc goi 1a nhan t6 6 chinh. O chinh duoc chia thanh 6 phu cho
nhan t6 th hai goi 1a nhan t6 6 phu.
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Trong thiét ké nay, d¢ chinh xéc s6 do cta nhan td 6 chinh bj xem nhe dé lam
tang do chinh xac ctia nhan t6 6 phu. SO do hiéu qua ciia nhan té 6 phu va tuong tac
ctia nd voi nhéan td 6 chinh c6 d6 chinh xac cao hon so voi két qua thu duogc khi thiét
ké khdi ngiu nhién day du. Mit khac sb do hiéu qua cua cic cong thirc 6 chinh lai
kém chinh xac hon so voi két qua thu duoc bang cach thiét ké khdi ngdu nhién day
du.

Viéc chi dinh mot nhan t6 nao ddy vao 6 chinh hoic 6 phu 1a rat quan trong.
Mot vai goi ¥ sau day co thé lam co s cho viée tham khao khi thiét ké.

- 6 chinh x4c: Néu nhan t6 B yéu cAu d6 chinh xé4c cao hon thi hay chi dinh
nhan t6 B vao 6 phu va nhan td A vao 6 chinh.

- VAn dé hiéu qua:

Nhén t6 nao c6 hiéu qua rd hon va dé phat hién ra hon thi & ¢ 6 chinh con
nhan t6 c¢6 hiéu qua khong ré bang thi 4n dinh vao 6 phy. Nhu vay né s& ting co hoi
dé phat hién hiéu qua khac nhau ctia nhan t6 ¢6 hiéu qua kém hon.

- Thuyec tién san xudt yéu cau:

Pé thuc hién mot bién phap k¥ thuat nao do phai tao diéu kién cho nd duoc
thuc hién ¢ 6 16n hon dé giam sai s6 14n can ( tudi nudc, lam dat..)

Trong thiét ké Split- plot ca hai phuong phap ngiu nhién hoa va phén tich
phuong sai déu duoc thuc hién theo hai giai doan: 1 cho mutrc 6 chinh va 1 cho mirc 6
phu.

C6 thé chi dinh nhan t6 6 chinh theo bat ky thiét ké khdi ngdu nhién day du
nao.

3.1 Qua trinh ngiu nhién hoa va so' do sip xép

C6 2 qua trinh ngiu nhién hoa mot cach tach biét trong thiét ké Split- plot. Mot
qua trinh cho 6 chinh va mot cho 6 phy. Trong mdi lan nhic lai, cac cong thirc 6
chinh duoc chi dinh ngau nhién cho cac méanh chinh trudc, sau d6 chi dinh ngau
nhién cac cong thirc 6 phu trong mdi manh chinh.

Vi du: c6 mot thi nghiém 2 nhan t6 gom 3 mic dam (cong thirc 6 chinh) va 2
gidng lua ( cong thirc 6 phu) véi 3 1an nhic lai.

Ky hiéu 6 chinh ( nhan t6 A) ¢6 3 murc: a=3; NO N1 N2

Ky hiéu 6 phy (nhan t6 B) ¢6 2 giéng: b=2; V1 V2

Cac budc thyc hién bé tri thi nghiém trén la

- Buéc 1: Tao cac khéi (1an lap lai) va bé tri ngau nhién cac mirc cua yéu t6 A

38




g e
N1 No
No
No N1
No N1
Khéi 1 Khbi 2 Khéi 3

Hinh 11. So d6 tao khéi va bé tri cac mic chinh cua yéu t chinh
- Bwoc 2: B6 tri ngiu nhién cac mic cua yéu té phu vao cac 16 chinh la
cac muc A (No, N1 va N3). Két qua ta duoc so do thi nghiém sau:

NoV1 NLV?2

NoV2 N1V1

N1V2 NoV1

N1V1 NoV2
NoV1 NLV2
NoV2 N1V1

Khéi 1 Khéi 2 Khdi 3

Hinh 12. So dd bé tri nghiém theo thé thirc 16 chinh — 16 phu caa 3 mirc dam
trén hai gidng lua vai 3 1an 1ap lai.
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TOM TAT BAI 4

Thiét ké theo kiéu hoan toan ngau nhién Twong tu nhu b tri thi nghiém déng rudng
don yéu tb

Thiét ké theo kiéu khdi ngau nhién day du (RCBD) Thuong sir dung Kiéu thiét ké
nay khi phéi hop toan bo cac nhan té thanh céc cdng thuc to hop.

Thiét ké kiéu chia 6 16n 6 nho hay 16 chinh 16 phu (Split Plot Design - SPD)

Kiéu thiét ké nay cho thi nghiém 2 nhan t6 1a phu hop hon kiéu khéi ngau nhién day
du. Theo kiéu thiét ké Split- plot, mot trong hai nhan t6 dugc chi dinh vao 6 chinh hay 6 16n
va dugc goi 1a nhan t6 6 chinh. O chinh duoc chia thanh 6 phy cho nhén té tha hai goi la
nhan t6 6 phuy.

Trong thiét ké nay, do chinh xac sé do cua nhan t6 6 chinh bi xem nhe dé lam ting
d6 chinh x4c cua nhéan t6 6 phu. S6 do hiéu qua cta nhéan t6 6 phu va tuong tac ciia nd voi
nhan t6 6 chinh c6 do chinh xac cao hon so véi két qua thu duoc khi thiét ké khbi ngiu
nhién day du. Mit khac s6 do hiéu qua cta cac cong thirc 6 chinh lai kém chinh xac hon so
v6i két qua thu dugc bang cach thiét ké khéi ngiu nhién day du.

Viéc chi dinh mdt nhan td nao déy vao 6 chinh hodc 6 phu la rat quan trong. Mot vai
201 ¥ sau day co thé 1am co s cho viéc tham khao khi thiét ké.

- P9 chinh x4c: Néu nhan t6 B yéu cau do chinh xac cao hon thi hiy chi dinh nhén t6
B vio 6 phu va nhan t6 A vao 6 chinh.

- Véan d¢ hiéu qua:

Nhan té nao ¢6 hiéu qua rd hon va dé phat hién ra hon thi d¢ & 6 chinh con nhan t6
c6 hiéu qua khéng rd bang thi 4n dinh vao 6 phu. Nhu vay né sé ting co hoi dé phat hién
hiéu qua khac nhau cia nhan t6 ¢ hiéu qua kém hon.

- Thyc tién san xuét yéu cau:

Dé thuc hién mot bién phéap k¥ thuit ndo d6 phai tao diéu kién cho né dugce thuc hién
& 6 16n hon dé giam sai s6 1an can ( tudi nudc, lam dét..)

Trong thiét ké Split- plot ca hai phuong phap ngiu nhién hoa va phan tich phuong
sai déu duoc thuc hién theo hai giai doan: 1 cho muc 6 chinh va 1 cho mtrc 6 phu. Co thé
chi dinh nhén t5 6 chinh theo bat ky thiét ké khdi ngiu nhién day du nao.
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CAU HOI ON TAP BAI 4
1. So sanh cac phuong phap bd tri thi nghiém don yéu t6

2. Anh (Chi) hiy v& so d6 bd tri thi nghiém khao nghiém anh huéng ctia mat
d6 cay va gia thé 1én sy sinh trudng phat trién cua cdy chudi gia cui nudi cdy mo
trong phong thi nghiém. Thi nghiém dugc bd tri 3 1an lap lai

- Yéu td A 12 mat d6 cdy, c6 2 mirc d6: 4 ciy/binh va 10 cdy/binh

- Yéu t6 B 12 loai gia thé, c6 3 loai gid thé : Agar (A), Vermiculte (V), Xo dira
(D)

Giai thich phuong phap b tri ma ban lya chon.

3. Anh (Chi) hdy b tri thi nghiém nghién ctu anh huong cua cac liéu luong
phan dam & 3 muc d6 khac nhau (0Okg ; 15kg ; 30kg ) 1én niang suat cua 2 giong xa
lach (XL1 va XL2 ) tai Bic Trong theo phuong phap khdi ddy di ngu nhién hai yéu
t6 va phuong phap 16 chinh phy.

4. Anh (Chi) hay bd tri thi nghiém nghién ctru anh huong cua 3 liéu luong
phan dam (Okg; 20kg; 40kg) 1én chiéu cao cua 2 gidng ming tdy (MT1, MT2) tai
Lam Ha theo hai phuong phép. Giai thich da lya chon.

5. Anh (Chi) hay bo tri thi nghiém nghién ciru anh huong cua cac 3 lidu lugng
phan kali (K) khac nhau (0kg ; 50 kg; 100kg) 1én nang suat cua 2 giéng ca rot tai Puac
Trong. B6 tri thi nghiém theo phuong phap khdi ddy du ngiu nhién hai yéu té va
phuong phap 16 chinh phuy.

6. Anh (Chi) hiy b tri thi nghiém nghién ctu anh huong cua cac liéu luong
nuéc tudi & 4 mic do khac nhau 1én ning suat cua 2 giong khoai tay tai Pon Duong
theo phuong phap khéi ddy du ngdu nhién hai yéu t6 va phuong phéap 16 chinh phu

7. Anh (Chi) hiy bd tri thi nghiém nghién cttu anh huong cua cac thoi gian
chiéu sang & 4 muac do khac nhau 1én chiéu cao cua 2 giong hoa cuc tai Thai Phién
theo phuwong phap khdi day du ngiu nhién hai yéu té
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BAI 5: TIEN HANH THi NGHIEM TREN PONG RUONG
Ma bai MD 21- 05

Gi6i thiéu: Thuc hanh bé tri thi nghiém trén dong rudng

Muc tiéu:

Thuce hién bd tri thi nghiém don yéu t6 va hai yéu t6 trén ddng rudng va thu thap sb
li¢u thi nghiém

Noi dung

1. Chia 6 thi nghiém

Pay 1a viéc chuyén thiét ké thi nghiém trén so do da xay dung ra ngoai thuc
dia noi lam thi nghiém. Vi vay, phai thuc hién chinh xac dé tao ra cac 0 thi nghiém
c6 dién tich va kich thudc gidng nhau, dam bao dung cac vi tri di sip xép nhu thiét
ké. Tuy nhién, méc chénh 1éch cho phép vé chiéu dai manh co thé dao dong tir 5 —
10 cm/100 m dai, dac biét 4 goc rudng, goc 6 phai vudng.

Tom tat viéc chia 6 khai quat nhu sau:

Dung cuy can co:

- La ban (gitp dinh hudéng cia khu thi nghi¢m)

- Thudc vudng goc (€ke vudng) giup dinh cac géc manh thi nghiém va 0 thi
nghiém.

- Céc sao tiéu dé xac dinh vi tri cac dudng thang dé cam mdc va sau d6 dap bo
ngan hodc vi tri ranh gidi gitta cac 1an nhac lai va cac 6 véi nhau.

- Thudc (co thé thudc day hay thudce thép) dé do cam dinh vi tri.

Nguyén tic chia 6 thi nghiém thudng xac dinh tir 6 to vé 6 nho (c6 nghia 1a tir
manh thi nghiém chia thanh timg 1an nhic lai sau d6 dén chia cac 6 trong 1an nhéc
lai).

Hai budc chia 6 cu thé lam nhu sau:

- Xéc dinh ranh gid¢i khu thi nghiém

- X4c dinh ranh gi6i 1an nhic lai

2. Lam dat, bon phén va gieo cy thi nghi¢m

Hau hét cac thi nghiém trong néng hoc dat 1a nhan t6 khong nghién ctru, ma
dat chi dong vai tro 1am gia d& va 1a moi truong dé cho cac nhéan t6 nghién ctru thé
hién tac dung ciia né véi ciy trong. Nén yéu cau cia dat thi nghiém phai mang tinh
dai dién vé cac mit nhu:

- Loai dit nao?

- Trong loai dat 4y phai biét duoc dia hinh ra sao?
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- Thanh phan hoa tinh, 1y tinh dét c6 dai dién cho ving ma sau nay thi nghiém
phuc vu khong?

C6 nhu vay thi nghiém méi c6 tinh thuc tién cao. bé dat duoc céc yéu ciu néu
trén, trude khi lam thi nghiém phai c6 dugc cac thong tin vé dit bao gdbm cac nodi
dung sau:

2.1. Piéu tra vé dia hinh

Pia hinh duoc coi 13 nhan t chinh quyét dinh (chi phéi) d6 dong déu cua dat.
Vi vay, dit thi nghiém phai phing (nhin bé mit) song c6 thé thay nhu sau:

Véi thi nghiém laa nude lam trong diéu kién dit bang, tuy vao thi nghiém véi
laa ciy hay gieo vao ma yéu cau cu thé vé d6 phang mit rudng cao hay thap. Con véi
thi nghiém cua cic cdy trong can khac thi chénh léch d6 phang mit rudng cho phép
dat muc + 10 cm.

Véi cac thi nghiém cdy trong trén dat doc thi yéu cau d6 dbc cho
phép dé lam thi nghiém la 25% va mat rudng hay doi phai doc déu va tot nhat ciing
nén lam duong déng muc.

Tuy thudc vao dic diém sinh hoc cua timg loai ciy trong ma chon dat dc cho
pht hop. Nén bé tri gon thi nghiém trén mot khu vuc (c6 thé 1 1an nhac lai trén dat co
d6 ddc twong tu nhau). Néu khong co diéu kién thi mot hodc hai lan nhic lai & mot
khu vuc con bén canh 1a 1an nhic lai khéc. Tuyét ddi tranh viéc b tri gon mot hodc
mot sd cong thurc nao do6 tai mot khu vuc va khu vuc khac s€ 1a mot hay mdt $6 cong
thure khac con lai cta thi nghiém.

2.2. Piéu tra ly tinh dat va hoa tinh dat

Diéu tra dat dugc dit ra voi muc dich 1a sau khi thi nghiém thanh cong, céac két
qua s& duoc tmg dung & nhitng vung dit cung loai tuong tu.

Trude hét néu c6 didu kién nén vé& ban dd vung thi nghiém véi cac ty 1& phu
hop 1 : 5000 hodc 1 : 1000. Thi nghi€ém doi hdi do chinh xac cang cao thi cang phai
lam k¥ van dé nay.

Rét can quan tdm dén lich st canh tac cua dat trude lac dat thi nghi¢m. Nhit 1a
cac bién phap k¥ thuat canh tac trudc co kha ning lam thay doi téi két cau va cac chi
tiéu 1y, hod tinh cua dat.

Nhin chung khi chon dat thi nghiém nén chon xa céc rimg cay (hang
cdy to); xa truc dudng giao thong, xa noi chtra nuée thai hay muwong dan, nudce thai
cua cac khu dan cu, nha may, bénh vién... véi khoang céch tir 40 — 50 m.

Tranh lam thi nghiém trén dit méi dugc khai hoang. Tty timg diéu kién cu thé
ma bd tri thi nghiém tring vai vu dé san bang do dong déu cua dat thi nghiém. Thi
nghiém tréng la mdt trong nhiing k¥ thuat duoc thuc hi¢n nham san béng do
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d6 ddng déu cua dat trude khi b tri thi nghiém chinh. Dat thi nghiém khéng dong
déu co thé do mot trong nhitng nguyén nhan sau:

- Qua trinh str dung dat di ap dung cac bién phap k¥ thuat nhu: cay sau, bon
phan (gay anh huéng kéo theo).

- Do chénh 1éch vé dia hinh c6 thé dan t&i sy khac nhau vé thanh phﬁn co gio1
va hoa tinh cta dat.

Ta c6 thé san bang do dong déu cua dat bang cach:

+ Gieo cdy cung mot loai cdy trong trong vai vu lién tuc va thuong dung cac
loa cay hang day nhu laa (d6i v6i dit ngap nude) hodc cay ho ddu, cay rau (dbi véi
dat mau).

+ K§¥ thuat cham soc bon phan theo kiéu bon va 4o vao nhitng chd ciy trong
x4u hodc chd xau nhiéu bén nhiéu, chd x4u it bon it, chd tot thi khong bon.

Cac bién phap k¥ thuat thuc hién trong qué trinh 1am thi nghiém trang phai
gidng nhau.

Khi thu hoach ning suat chia manh thi nghiém thanh nhiéu 6 c6 kich thudc
10m2 (2m x 5m), sau d6 tinh hé s6 bién dong qua ning suat ciia cac 6 nho. Néu hé
50 bién dong = 10% cho phép b6 tri thi nghiém chinh trén khu dat do.

2.3. Lam dat

Cong viéc ndy co thé dugc chia 1am 2 dang.

- Lam d4t giéng nhau trén ca rudng thi nghiém. Thuong hay duoc st dung cho
nghién ctru cac bién phap k¥ thuat canh tac nhu (so sanh gidng, bon phan, mat do va
mot s6 ki thuat gieo cdy khéc...).

- Loai lam dét riéng biét cho ting 6 (hay timg cong thirc). Thuong duoc ap
dung cho thi nghiém vé thoi vu, bién phap lam dat, theo ddi tac dong ctia phan bon
lién tuc dén su thay d6i cua dat.

Khi d3 co ban hoan thanh viéc lam dat tuy chon mot trong 2 dang nhu trén,
trudc khi gieo cdy phai cio lai hodc san lai bang cao tay dé dam bao mit bang dong
déu cta 6 thi nghiém, dat cang phang cang tbt.

2.4. Bon phan cho thi nghiém

Yéu cau trude hét cua cong tic ndy 1a dam bao sd luong va chat luong (chung
loai) nhu diing quy hoach thi nghiém di quy dinh. Pé dat dugc yéu ciu trén can phai
tinh toan chinh xac luong phan bon cho mdi 6 thi nghiém, nhit 1 cac dang phan co
luong it nhu phan cong nghiép. Néu khong s& tao sai s6 rat 16n. Cac loai phan cong
nghiép déu dugc quy ra luong nguyén chat vi du dam, 1an, kali (N; P,0s; K,0)/ha.

2.5. Gieo, cdy thi nghiém
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Pay 1a khau cubi cung cua bd tri xong thi nghiém. Tuy theo yéu ciu cua thi
nghiém ma c6 thé dua ra:

- Gieo cdy giong nhau va dong thoi. Kiéu nay phai dam bao dong thoi (cing
thoi gian) va dong déu.

- Gieo cdy khac nhau va khong dong thoi: Pay 1a kiéu gieo cay cua thi nghiém
vé thoi vy, mat do khi gieo cdy can chu ¥: véi kiéu cdy dong thoi va dong déu thi nén
1am cang gon cang t6t. Lam 1an luot timg 1an nhic lai (tat ca cac cong thirc) sau sang
lam tiép theo hodc néu phai c6 mot s ngudi lam cong viée gieo cay thi mdi ngudi
nén 1am tron ven mot sb 1an nhéc lai nhat dinh. Tranh 1am 1 hay 2 cong thirc nao d6 &
cac 1an nhéc lai chi 1 nguoi.

Phai dam bao gieo cdy dung quy dinh thi nghiém, khoang cach hang va ciy
dong déu, phai thang hang ngang va hang doc (nhat 1a véi cdy trong hang rong va lau
nam).

Pam bao mat do sau gieo ciy ciing nhu lip hat, dong déu vé sd luong danh
hay hat gieo cdy. Néu thi nghiém vé giéng khong dugc dé 1an giéng. Vi vay, trudc
khi gieo cdy can xem lai tén giéng cho ding vj tri 6.

V6i cay hang rong (nhat 1 ciy 1au ndm) nén luu ¥ co thé trong gidm bo sung
khi c¢6 cdy chét ngay tir nhitng ngay dau sau gieo cay trong thdi gian cho phép.

Vi mot sd cay hang nam nén tinh toan than trong dé co thé giam hodc tia dinh
cdy c6 két hop véi chdm soc cang sém cang tot.

2.6. Cham soc thi nghiém

Pay 1a cong viéc thuong xuyén gém: tia canh, lam co, x6i xdo, vun gdc, bam
ngon, bon thiic, phong chdng sau, bénh ... Qua trinh nay yéu cau lam ding quy dinh
nhu thiét ké tranh 1am sai 1éch dé két qua thi nghiém duogc chinh xéc.

Phai luu tAm va lam day du cac cong viée nay cho ca dai bao vé.

3. Theo doi thi nghiém

Pay 1a phan cong viéc hét sirc phirc tap va can thiét, néu khong thuc hién dung
s& dan dén két qua khong dai dién va khong chinh xéc.

Muc dich chinh cua thi nghiém dong rudng 1a thu hoach ning suét (ning suat
sinh hoc, ning suit 1y thuyét, ning sut kinh té...), song ciing phai ¢ cac thong tin dé
giai thich cho su khac nhau gifta cadc cong thirc nghién ctru cua thi nghiém. Nhu vay
can phai c6 cac thong tin quan sat dugc vé cdy, vé diéu kién thoi tiét nham tra 101 cac
cau hdi sau:

- Cay trong c6 phan ung véi diéu kién ngoai canh va cac bién phap k¥ thuat
nghién ctru nhu thé nao?
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- Su khac nhau giira cac cong thirc thi nghiém voi nhau, véi cong thiuc dbi
chung 1a do nguyén nhéan nao? (¢ cac chi tiéu nghién cuu).

Céc thong tin quan sat bén canh viéc tra 161 cho 2 cau hdi 16n trén con co y
nghia khac nira la:

- S€ lam cho thi nghi€ém mang tinh dai dién cao, giip cac nha khoa hoc
du doan hudng co6 thé ap dung két qua nghién ctru vao diéu kién cu thé vé khi hau,
thoi tiét, vé dat dai, vé diéu kién kinh té - xa hoi phu hop.

- Gilip cac nha khoa hoc danh gia do tin ciy cua két qua thi nghiém ¢ mirc do
cho phép da duoc quy dinh.

Noi dung cta cac van dé quan sat bao gdm

- Quan sat ciy trong gdm: quan sat cac thoi ky sinh trudng, tinh hinh sinh
truong, phan tich dién bién cac qua trinh sinh 1y xay ra trong cic qua trinh sinh
truong (chu ky séng) cua cdy, nhitng thay d6i vé kich thudc, ciu tao va giai phiu cua
cdy (néu thay can thiét).

- Quan sat ngoai canh gdm: quan tric cac dién bién vé thoi tiét, céc
nhan 6 khi hau nong nghiép va quan sat dién bién tinh hinh sau, bénh, c6 dai (cha
yéu 1a sau bénh). Phan tich dat thi nghiém néu ¢ diéu kién 1a rat tbt.

Quan sat cac thoi ky sinh truong ciia cdy duge bat dau ngay sau khi gieo cy it
ngay nhu: theo doi cdy moc, cay sé)ng, cay chét, 14, than, canh, ra hoa, dau qua... Cac
sb litu nay duoc ddi chiéu véi sb lidu vé khi tuong, tir do giup cho cac nha khoa hoc
c¢6 nhan dinh toan dién mdi quan hé giira cdy vi méi trudng sdng ciia ching trong
thi nghiém.

Tir két qua quan sat dua ra nhitng nhan xét cho cac cong thirc mot cach logic
va khoa hoc. Tinh trang sinh trudng ctia cdy con thé hién & su hinh thanh cac co quan
phat duc, tinh 16p do, cac yéu t6 cau thanh ning sut va ning suat.

Phén tich qua trinh sinh 1y, trao doi chét trong cdy gom: kha nang hat nudc,
thoat nudc cua cay (ré va 1a...), hiéu sudt quang hop thuan, su tich luy chat dinh
dudng nhu N, P, K...

Quan sat cac so lidu vé khi twong néng nghiép (lay tir Pai khi tugng gan nhat).
Tuy diéu kién c6 thé ldy theo tan suat trung binh cia mot s nam hay chi ldy trong
thoi gian 1am thi nghiém.

Song cac s6 liéu thudng dugc lay theo thang (tir thang 1 dén thang 12) cua
nam, cac nhan t6 thuong 1a: nhiét do binh quan thang, tong s6 gid nang trong thang,
tong lugng mua cia thang sau d6 tinh tong luong mua ca nim (mm), am d6 khong
khi binh quan céc thang.

C6 thé 14y theo binh quan 10 ngay nhu vay thong tin kha chi tiét. Diéu nay c6
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lién quan to1 cac thi nghiém vé thoi vy, thi nghiém vé bao vé thuc vat.

Quan sat tinh hinh sau, bénh phai thuong xuyén dé co thé biét duoc sy anh
huong ctia nd t6i nang suat.

Quan sat dat dai hay duoc cha y ¢ thi nghiém vé phan bon hoic bién phap lam
dat, tudi nude, luan canh... Tuy nhién, phai lam lién tuc nhiéu vy, nhiéu nam (nhom
thi nghiém lau ndm hay dai han) nhu vy truéc va sau thi nghiém phai phan tich dét
m&i ¢6 co s& dé giai thich chinh x4c.

Nhung khong thé quan sat tt ca cac nhan td duoc, tuy thudc vao nhan luc,
kinh phi cua dé tai dé lwa chon cho thuc su ¢ ¥ nghia khoa hoc va ¥ nghia kinh té
voi muc tiéu dé tai dat ra.

Tom lai, cac thi nghiém vé sinh 1y va sinh hod can quan sat vé cay la chi yéu,
cac thi nghiém c6 lién quan dén thd nhudng thi ning phan tich vé dat. Cac cac thi
nghiém vé phan bén (dinh dudng) can quan sat hai hoa ca dat va cay. Cac chi tiéu
nghién ctru phai dua hoan toan va thuc hién ding nhu dé cuong di xdy dung cho thi
nghiém. Tranh lam tuy tién.

4. Thu hoach thi nghiém

Pay 1a cong viéc cudi cung cia qué trinh thuc hién thi nghiém trén rudng
nhung 1 hét strc ¢6 ¥ nghia.

4.1 Cach thu thap sé liéu (ap dung cho cac cay trong pho bién)

4.1.1 Diéu kién tw nhién

Chon mdt sb cac chi tiéu (thong s6) téi thiéu dé c6 thé do duoc didu kién tu
nhién (yéu t6 méi trudng) & canh dong thir nghiém. Nhan t6 nay duoc chon tuy thudc
vao muc do anh hudng ctia no td1 hiéu qua nong hoc cia mod hinh thir nghiém. Cac
nhan t6 d6 1a: luong mua (ché d6 mua), btc xa, két cau dat, vi tri dia 1y, dia hinh,
muc nudc ngam.

4.1.2. Piéu kién kinh té - xa hoi:

Chon mét s6 chi tiéu tdi thiéu vé diéu kién kinh té - xd hoi ciia nong dan ma
nhimg thong s ndy c6 anh hudng t6i kha ning thich img cta nong dan véi mé hinh
chon. Céc chi ti€u thuong la kha nang vé nhan luc, von, diéu kién vé dat dai va kha
nang vé quan 1y.

4.1.3. S6 liéu néng hoc

Chon 4n dinh céc chi tiéu thong thuong 1a nang suat kinh té, tinh hinh sau,
bénh, ¢6 dai ... cac sb liéu & hai 6 nhé dat trong 0 to.

4.1.4. S6 liéu vé nhu cau tai nguyén gom cac chi tiéu sau:

Nhu cau nhan luc, dit dai va nhu cau vé quan 1y (giéng, phan bon...).
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4.1.5. S6 liéu vé Kinh té:

Thu ¢ md hinh ctia néng dan (dinh gia tai thoi diém khi m6 hinh nong dan
dang sir dung). Con cac cong thic xtr 1y dung nghién ctu thi ghi truc tiép ngay trén
ddng rudng.

4.1.6. Chon cac phwong phap do lwong:

Céc loai sb liéu da néu trén cho phu hop va ddm bao d6 chinh xdc va tin cay
(v6i cac sb liéu véndéng hoc cé thé ap dung cac bién phap thong thuong nhu &
cac trai thi nghiém, sb liéu vé& nhu cau tai nguyén can c6 quy dinh cu thé dé théng
nhat su do luong).

Muc dich 12 mau phai dam bao tinh dai dién, khach quan, chinh xac va dua
trén quan diém toan hoc xac suat thong ké. Tuy nhién, dé dat muc dich trén con phai
két hop véi ca do 16n ciia mau nghién ctru méi day du.

4.1.7.1. Chon miu ngiu nhién

Pay 1a phuong phap chon mau ma cac ca thé duoc ldy ra quan sat, do dém la
hoan toan ngau nhién.

Céch thuc hién: toan bd cac ca thé trong 6 thi nghiém dugc danh sd sau d6 gap
tham hodc tra bang ngiu nhién dé chon ra duoc céc ca thé ciia mau (loai trir cac céa
thé & hang bién).

- Ut diém: mAu nghién ctru mang tinh khach quan va céac gia tri thu dugc tudn
theo quy dinh cua dai luong ngau nhién, do d6 cac tham sb ctia miu mang tinh dai
dién, nhung cac cé thé trong mau mang tinh bién dong (khong dong déu). Song d6 1a
hién trang cta thi nghiém (tinh chan thuc) d6 chinh xac ctia két qua nghién ctru cao.

- Tuy nhién phuong phap chon miu ngiu nhién ciing c6 céc ton tai do 1a: khi
dung luong mau khong du 16n ¢ thé din dén két qua khong chinh xé4c (tinh dai dién
thap). Bén canh d6 viéc thyc hién 1dy mau phirc tap va ton thoi gian.

Thuc té cac nha khoa hoc thuc nghiém Viét Nam hién nay con dang it ap dung
phuong phap chon mau nay vi d6 chinh xac chua cao, ¢6 thé anh huong dén két qua
cua thi nghi¢m

4.1.7.2. Chon miu phan phdi déu

Chon phan phdi déu ¢ day c6 thé thuc hién trén 6 thi nghiém, hoic trén khu
vuc diéu tra. Phan phéi déu c6 hai dang sau:

Dang thir nhat: Phan phéi déu theo dudng chéo, minh hoa trén so dd 1:
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So d6 la. Phan phdi déu theo 2 So d6 1b. Phan phéi déu theo 2

duong
duong chéo 5 diém chéo 4 diém.
So d6 1c. Phan phdi déu theo mot So d6 1d. Phan phdi déu theo
mot
duong chéo 3 diém duong chéo 2 diém

Trong dang nay, viéc 1dy mau theo dudng chéo phan phdi déu 1a tét hon
ca, vi no dai dién cho nhiéu vi tri trén manh thi nghiém do d6 tinh chinh x4c s€ cao
va hién nay hau hét cac nha khoa hoc Nong hoc dang ap dung cach chon miu nay.

Dang thit hai: phan phdi déu theo tuyén. Nhu hinh & so d6 2
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So dd 2a. Phan phdi déu theo tuyén So dd 2b. Phan phdi déu theo
tuyén

mdt chiéu (chiéu ngang) mdt chiéu doc
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So dd 2c¢ . Phan phdi déu theo mang ludi

Trong dang ldy phan phdi déu, kiéu mang ludi thudng hay dugc ap dung hon
ca nhét trong linh vuc diéu tra.

Uu diém: cac tham sé théng ké thu duoc theo cach ldy mau nay c6 do chinh
x4c cao va khach quan. Cach nay khong phtc tap, van ddm bao tinh ngau
nhién va tuy thudéc vao $6 luong ca thé cua thi nghiém ma chon mau c6 d6 16n
khac nhau. Néu mau nhoé van it tao ra sy bién dong ciia mau véi hién trang thuc trong
thi nghiém.

4.1.7.3. P9 16m ciia miu

Hay con goi 1a "dung luong" mau, do 16n ctia mau (n) 16n hay nho phy thudc
vao cac diéu kién sau:

- Loai chi ti€u nghién ctru.

- D6 chinh x4c cua thi nghiém.

- Sb luwong ca thé (ciy) co trong mdi cong thirc thi nghiém.

Theo két qua nghién ctru cia Nguyén Thi Lan (1995, 1996 va 2002, 2005) cho
biét: Trén dbi tuong 1a cay lac, cAy ddu tuong va lta cho thiy: dung lwong mau phu
thudc vao loai chi tiéu nghién ctru vi c6 chi tiéu bién dong it (chiéu cao ciy, sé nhanh
dé hay sb canh qua/cay, sé qua hay sd hat/bong...), co chi tiéu bién dong nhiéu. Vi
vay, viéc ldy mot dung luong miu thong nhat nhu nhau 1a khong hop 1y, cu thé chap
nhan sai s6 <35 %..

Véi lac va dau tuong & cac chi tiéu nhu: chiéu cao cay, ldy 30 1a da, sé qua
trén cay, s6 than/ciy (v4i lac) va khdi lugng qua/cay nén lay theo ddi 70 - 80 cay cho
moi cong thic.

Theo ddi vé khéi lwong 1000 hat ctia ddu twong va laa (Nguyén Thi Lan, 2002
- 2005) d& nghi nén can mdi mau c6 s6 hat 1a 200 hodc 250 hat can 3 miu hoic 5
mau va da dam bao cho sai s6 < 5 %.

Mau 14y phai duoc phan phdi déu ¢ tat ca cac lan nhic lai. V& thoi diém quan
sat duoc chia lam 2 loai:

Loai 1: Theo ddi co dinh, nghia Ia chon c6 dinh cac cdy theo ddi duwa vao mau
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d3 xac dinh va sau d6 theo ddi lién tiép ca qua trinh (1an theo ddi nay cach lan theo
ddi khac & mot s6 ngay nhat dinh). Loai nay thuong ap dung & cac chi tiéu thudc qua
trinh sinh truéng (chiéu cao cdy, tbc do ra 14, sé nhanh de...).

Loai 2: Theo dbi dinh ky c6 nghia 1a tuy theo ting thoi ky can thiét ma quan
sat hodc 14y mau phan tich, loai ndy thudng dit ra véi cac chi tiéu nhu: xac dinh khoi
luong tich lu§ chit khé; xac dinh nang suét sinh hoc, ham luong sic to, chi sb dién
tich 14; hiéu suat quang hop; ham luong cac chat N, P, K.... Pay 1a nhitng chi tiéu khi
14y mAu theo ddi phai pha v& cac d6i tuong nghién ciru.

4.2 Cong tac chuin bj

Chuén bi dﬁy du cac dung cu phuc vu cho viéc thu haoch thi nghi€ém nhu: cac
dung cu bao goi dé dung, phoi sdy nong san va luu giit ning suat.

Thu dai bao vé: co thé tién hanh trudc hodc sau khi thu thi nghiém hoic thu
sau va phai dé riéng mot khu vuc khong dé gan chd dé phan thu cac cong thuc tranh
nham 1an.

4.3 Lay miu dinh yéu t6 cau thanh ning suat va ning suit ca thé

Cong viéc nay phai lam trude thu hoach toan thi nghiém va phai lam riéng ré
rimg ciy timg lan nhac lai. Tuy thudc vao mdi loai cAdy ma c6 céc chi tidu ning suat
khac nhau.

4.4 Thu hoach niing suit

Viéc nay phai 1am riéng timg 6 ¢ timg 1an nhéc lai. Tt viéc thu hoach, tudt dap
va can dong, c6 thé can ning suit tuoi hodc kho & do am tiéu chuan, hodc phoi that
khé (say kho) dé can ning suat.

5.Thuc hanh: bé tri thi nghiém dong rugng

Thuc hanh b tri thi nghiém ddng rudng theo cac thé thirc khac nhau.

5.1. Chuén bi dung cu va nguyén vat liéu

- Thudc day
- The nghiém thac
- Bang tén thi nghiém
- Déy nylon
- Vuon cdy, vuon san xuét
- Giay A4 va bit long
- Mét s6 dung cu va nguyén vat liéu khac.
5.2. Noi dung thuc hanh
- B4 tri thi nghiém mot nhan t4 theo thé thirc ngau nhién hoan toan (CRD)
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- B6 tri thi nghiém mot nhan té theo thé thic khdi ngau nhién hoan
chinh (RCBD)
- B4 tri thi nghiém mét nhan t6 theo thé thirc 6 vudng la tinh (LS)
- B4 tri thi nghiém thwra s6 cua hai nhan t theo thé thirc ngau nhién
chinh (RCBD)
- B4 thi thi nghiém hai nhan t6 theo thé thic 16 chinh — 16 phu (SPD)
5.3. Phwong phap tién hanh
5.3.1. B6 tri thi nghiém ddng ruéng mét nhan té theo thé thirc ngiu nhién
hoan toan (CRD)
5.3.1.1. Quy trinh thyc hién
- Bwoc 1: Xac dinh tong sb 6 thi ngiém
- Bwoc 2: Tinh tong dién tich cua thi nghiém
- Bwéc 3: Lua chon va xac dinh dat bé tri thi nghiém
- Bwoc 4: Chia 6 thi nghiém
- Bwéc 5: Banh s thur ty cho cac 6 thi nghiém da dugc chia
- Bwéc 6: Bb tri ngau nhién cac nghiém thic khao sat vao cac 6 thi nghiém.
- Bwoc 7: Cam thé nghiém thic va bang tén thi nghiém
- Bwéc 8: Tao khudn vién thi nghiém va vé so dd thi nghiém nhu da b tri.
5.3.1.2. Bai tap thyc hanh
Thyc hién bd tri thi nghiém so sanh hiéu qua cua 5 loai thudc bao vé
thuc vat phong tri sau to hai bap cai tai Da lat, vu dong xuan nim 2012. Cu thé nhu
sau:
- Nam thudc bao vé thuc vat so sanh:
+ Ammate 150SC
+ Proclaim 1.9EC
+ Prevethon 5SC
+ Pegasus 500SC
+ Alfatin 1.8EC
- Thi nghiém duoc bb tri theo thé thirc ngau nhién hoan toan (CRD) Vi
3 1an nhac lai.
- Dién tich 0 thi nghiém la 25m?
5.3.1.3. Panh gia két qua thuc hién
- Quan sat va danh gia qua trinh thyc hién
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- San pham vé bé tri thi ngiém
- M6 ta két qua thuc hanh bé tri thi ngiém
5.3.2. B6 tri thi nghiém mét nhan té theo thé thirc khéi ngau nhién hoan
chinh (RCBD)
5.3.2.1. Quy trinh thyc hién
- Bwoc 1: Xac dinh tong sb 6 thi ngiém
- Bwoc 2: Tinh tong dién tich cua thi nghiém
- Bwoc 3: Lua chon va xac dinh dat bé tri thi nghiém
- Bwoc 4: Tao khdi va chia 6 thi nghiém
- Bwéc 5: Banh s thur ty cho cac 6 thi nghiém trong cac khbi
- Bwéc 6: B tri ngau nhién va dy du cac nghiém thicc khao sat vao cac 6 thi
nghiém trong khoi.
- Bwoc 7: Cam thé nghiém thic va bang tén thi nghiém
- Buwoc 8: Tao khubn vién thi nghiém va vé so d6 thi nghiém nhu da b tri.
5.3.2.2. Bai tap thuc hanh
Thuc hién bé tri thi nghiém so sanh hiéu qua cua 5 loai thudc bao vé thyc vat
phong tri siu to hai bip cai tai Pa lat, vu déng xuan nim 2012. Cy thé nhu sau:
- Nam thubc bao vé thuc vat so sanh:
+ Ammate 150SC
+ Proclaim 1.9EC
+ Prevethon 5SC
+ Pegasus 500SC
+ Alfatin 1.8EC
- Thi nghiém duoc b tri theo thé thac khdi ngau nhién day du (RCBD)
voi 3 1an nhic lai.
- Dién tich 6 thi nghiém la 25m?
5.3.2.3. Panh gia két qua thuc hién
- Quan sat va danh gia qua trinh thyc hién
- San pham vé bé tri thi ngiém
- M6 ta két qua thuc hanh bé tri thi ngiém
5.3.3. B6 tri thi nghiém mét nhan té theo thé thirc 6 vuéng la tinh (LS)
5.3.3.1. Quy trinh thyc hién
- Bwoc 1: Xac dinh tong sb 6 thi ngiém
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- Bwoc 2: Tinh tong dién tich cua thi nghiém
- Bwoc 3: Lua chon va xac dinh dat bé tri thi nghiém
- Bwoc 4: Chia 6 thi nghiém coé dang hinh vuéng hoic gan vuéng, sé 6 thi
nghiém hang ngang bang sé 6 thi nghiém hang doc.
- Bwéc 5: Banh s6 thur ty cho cac 6 thi nghiém theo hang ngang va hang doc
- Bwéc 6: B tri ngau nhién va dy du cac nghiém thirc khao sat vao cac 6 thi
nghiém sao cho trong cac 6 thi nghiém hang ngang va hang doc c6 chia day du cac
nghiém thuic khao sat ma khong trung lap.
- Bwoc 7: Cam thé nghiém thirc va bang tén thi nghiém
- Bwoc 8: Tao khubn vién thi nghiém va vé so d6 thi nghiém nhu da b tri.
5.3.3.2. Bai tap thyc hanh
Thyc hién bé tri thi nghiém so sanh hiéu qua caa 5 loai thudc bao vé thyc vat
phong tri sau to hai bip cai tai Da lat, vu déng nim 2012. Cuy thé nhu sau:
- Nam thubc bao vé thuc vat so sanh:
+ Ammate 150SC
+ Proclaim 1.9EC
+ Prevethon 5SC
+ Pegasus 500SC
+ Alfatin 1.8EC
- Thi nghiém duoc bb tri theo thé thirc & vudng la tinh (LS) va dién tich
0 thi nghiém la 25m?
5.3.3.3. Danh gia két qua thuc hién
- Quan sat va danh gia qua trinh thuc hién
- San pham vé b6 tri thi ngiém
- M6 ta két qua thuc hanh bé tri thi ngiém
5.3.4. B6 tri thi nghiém thwra sé caa hai nhan té theo thé thirc ngiu nhién
hoan chinh (RCBD)
5.3.4.1. Quy trinh thyuc hién
- Bwéc 1: Xac dinh s nghiém thirc khao sat theo thira s6
- Bwoc 2: Xac dinh tong sb 6 thi ngiém
- Bwoc 3: Tinh tong dién tich cua thi nghiém
- Bwoc 4: Lua chon va xac dinh dat bé tri thi nghiém
- Bwoc 5: Tao khdi va chia 6 thi nghiém
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- Bwoc 6: Danh s thir ty cho cac 6 thi nghiém trong cac khéi
- Bwoc 7: B4 tri ngau nhién va day du cac nghiém thirc khao sat vao cac 6 thi
nghiém trong khoi.
- Bwoc 8: Cam thé nghiém thirc va bang tén thi nghiém
- Bwéc 9: Tao khuén vién thi nghiém va vé so db thi nghiém nhu da b tri.
. Bai tap thyc hanh
Thuyc hién bé tri thi nghiém khao nghiém cua 3 loai thuéc bao vé thuc vat
phong tri bénh méc swong gay hai trén 2 gidng khoai tay tai Pa lat, vu d6ng nam
2012. Cy thé nhu sau:
- Ba huédc bao vé thuc vat khao sat:
+ Rampact 35SD
+ Ridomil Gold 72WG
+ Cuzate M8 70WP
- Hai gidng khoai tay:
+ 07
+ POs
- Thi nghiém dugc b tri theo thé thic khdi ngau nhién day du (RCBD)
véi 3 1an nhic lai.
- Dién tich 6 thi nghiém la 25m?
5.3.4.3. Panh gia két qua thwc hién
- Quan sat va danh gia qua trinh thuc hién
- San pham vé bé tri thi ngiém
- M6 ta két qua thuc hanh bé tri thi ngiém
5.3.5. B6 thi thi nghiém hai nhan t6 theo thé thirc 16 chinh — 16 phu (SPD)
5.3.5.1. Quy trinh thgc hién
- Bwéc 1: Xac dinh yéu té chinh va yéu té phu
- Bwoc 2: Xac dinh tong sb 6 thi ngiém
- Bwoc 3: Tinh tong dién tich cua thi nghiém
- Bwoc 4: Lua chon va xac dinh dat bé tri thi nghiém
- Bwoc 5: Tao khdi va chia 6 thi nghiém theo cac mirc cua 16 chinh
- Bwoc 6: Bo tri ngau nhién cac mic caa 16 phu vao cac mac cua 16 chinh.
- Bwoc 7: Cam thé nghiém thic va bang tén thi nghiém
- Bwoc 8: Tao khubn vién thi nghiém va vé so d6 thi nghiém nhu da b tri.
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TOM TAT BAI 5

Céc budc tién hanh b tri thi nghiém dong rudng

Budce 1: Chia 6 thi nghiém

Xac dinh ranh giéi khu thi nghiém

Xac dinh ranh gidi lan nhic lai

Xac dinh ranh gii cac 6 thi nghiém

Cam bang tén céc cong thirc va tén thi nghiém

Budc 2: Lam dat, bon phén, gieo cdy thi nghiém

Budc 3: Theo doi thi nghiém
Budc 4: Thu hoach thi nghiém
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CAU HOI ON TAP BAI 5
1. Trinh bay nhirng yéu cau co ban khi thiét ké thi nghiém trén dong ruong?
2. Vi sao can lap lai thi nghiém? LAy vi du va phan tich sy can thiét caa
su lap lai dén d6 chinh xac cua thi nghiém?
3. Trinh bay va phén tich cac loai thi nghiém thuong tng dung trong
nghién cuau néng nghiép?
4. Co s& dé xay dung thi nghiém la gi? Phan tich vai tro cua co s& thi nghiém?
5. B cuc cua dé cuwong nghién ctru thi nghiém nhu thé nao?
6. Trinh bay va hudng dan viét noi dung cua dé cuong nghién ciu thi nghiém?
7. So sanh thi nghiém mot nhan té va hai nhan t6? Tinh van dung cho tung loai
la gi?
8. Trinh bay quy trinh thi nghiém bé tri thi nghiém mot nhan té theo thé thirc
hoan toan ngau nhién?
9. Trinh bay quy trinh thi nghiém bé tri thi nghiém mot nhan té theo thé thirc
khbi ngau nhién day du?
10. Trinh bay wu diém va han ché caa thé thic 6 vudng la tinh?
11. Trinh bay quy trinh thi nghiém bé tri thi nghiém hai nhan té theo thé thuc
khdi ngau nhién day du?
12. Trinh bay quy trinh thi nghiém bé tri thi nghiém hai nhan t theo thé thic
lo chinh — 16 phy ?
13. Trinh bay va phan tich cac thu thap sé liéu thi nghiém?
14. Trinh bay quy trinh chon dat va b tri thi nghiém trén dong ruong? Lay vi
du minh hoa?
15. B6 tri thi nghiém giéng cay trong va phan bén trén dong rudng.
16. Thu thap s6 liéu nang suat dudi tac dong clia mat do cay trén dong rudng
17. Bai tap thyuc hanh
Thuc hién bé tri thi nghiém khao nghiém cua 3 loai thuéc bao vé thuc vat
phong tri bénh méc swong gay hai trén 2 gidng khoai tay tai Pa lat, vu dong nam
2012. Cu thé nhu sau:
- Ba huébc bao vé thuc vat khao sat:
+ Rampact 35SD
+ Ridomil Gold 72WG
+ Cuzate M8 70WP
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- Hai gidng khoai tay:
+ O7
+ P03
- Thi nghiém dugc b tri theo thé thic khdi ngau nhién day du (RCBD)
voi 3 1an nhic lai.
- Dién tich 0 thi nghiém la 25m?
18. Bai tap thyuc hanh
Thuyc hién bé tri thi nghiém khao nghiém cua 3 loai thuc bao vé thuc vat
phong tri bénh méc swong gay hai trén 2 gidng khoai tay tai Pa lat, vu d6ng nam
2012. Cy thé nhu sau:
- Ba huédc bao vé thuc vat khao sat:
+ Rampact 35SD
+ Ridomil Gold 72WG
+ Cuzate M8 70WP
- Hai giéng khoai tay:
+ 07
+ POy
- Thi nghiém dugc bd tri theo thé thac 16 chinh — 16 phu (SPD) vai 3 lan
nhac lai.
- Dién tich 6 thi nghiém la 25m?
19. Panh gia cac két qua thi nghiém va ban thuc hién
- Quan sat va danh gia qua trinh thuc hién
- M6 ta két qua thuc hanh bé tri thi ngiém
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BAI 6: XU LY THONG KE SO LIEU NONG NGHIEP TREN
PHAN MEM EXCEL
Ma bai MP 21- 06
Gio6i thiéu: Nhimg kién thirc co ban va nang cao vé xir 1y thong ké s6 lidu
nong nghiép trén phan mém excel.
Muc tiéu:
Xur 1y thong ké cac s6 lidu thu thap duoc trén phan mém Excel.
Noi dung
1. So lwge vé tinh thong ké trong Excel
1.1. S6 liéu tho va sé ligu tinh

- S6 liéu thd: 1a loai sb ligu thu duogc tryc tiép khi quan sat thi nghiém
bang viéc do, dém, can, ghi chép khi diéu tra,...

- S6 liéu tinh: 1a sb liéu duoc tinh truc tiép tir sb liéu thd biang nhing
tham s6 thong ké va da qua xu ly thdng ké. Tur s lidu tinh co thé thiét 1ap cac bang
bao cao va tu do thao luan, danh gia sy khac nhau ¢ cac chi tiéu theo doi gitra cac
nghiém thuc nghién cuu khao sat.

1.2. Mt sb quy tic vé lam tron sé trong tinh toan.

Khi tinh toan can thiét phai c6 nhitng nguyén tic vira dam bao tinh chinh xéac
vira ddm bao y nghia cua céc gia tr1 & mau dai di¢n.

Sau khi da xac dinh dugc so chit s6 c6 nghia phai tién hanh lam tron sb. Vi du:

Gia tri trung binh cua chiéu cao cay la 234,1276 cm thi lam tron la 234,1cm
hoac trong luong qua 345,872g thi lam tron 345,99

Khi lam tron sb & mirc xap xi thi can théng nhat gitra cac nghiém thirc khao
sat, gitra cac chi tiéu theo doi.

1.3. Phan loai sb li¢u.

Céc s liéu trong nghién ctru thu duoc co thé duoc chia thanh hai loai la: S6
liéu dinh luong (hay con goi 1a s6 lugng) va so li¢u dinh tinh.

- S6 liéu dinh lwong: La nhimng sb liéu ma ngudi quan sat co thé can dong do
dém duogc dé dang va chinh xac. Vi du: Chi€u cao cay, khoi lugng hat, nang suat....

- S0 liéu dinh tinh: S6 liéu nay khong do dém can dong ma chi chia thanh
mot sO loai (16p, cap). Vi du: Mau sdc hat, tinh hinh sau, bénh, hinh dang hat...

1.4. Cac tham sb dic trung cta mau

1.4.1. Cdc tham s¢ thong ké dai dién cua mau
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- Trung binh cong (X)

S6 trung binh con goi 1a trung binh s6 hoc, ddy 1 tham sé duoc st dung
nhi¢u nhat. S6 binh quan la tham s6 dai dién cho d¢ 16n trung binh cia mau nghién
clru.

Gia tri trung binh cong dugc tinh theo cdng thac sau:

Fr

X

Trong do: Xi la gia tri quan sat thur i
n la dung lwong mau

- S& mét (Mole)

M6t 12 s6 liéu 6 tan s6 hay s6 1an xuat hién nhiéu nhét trong dy s quan sat.

- S trung vi (Median M)

S trung vi hay con goi la gia tri trung binh diém. Néu sip xép sb liéu
theo trat tu tir nho dén 16n thi trung vi 1a s6 dung & vi tri trung gian chia day so li€u
lam hai ntra bang nhau.

Vidu l: 2; 3;5; 8;10; 12; 20 thi 8 la gia tri trung vi

Vidu2:1;2;6;8;13;15 thigiatritrungvila (6 + 8)/2=7

Trong nhiéu truong hop, gia trj trung vi dung dé phan anh xu thé huéng
tam hay con goi la khuynh hudng chung.

1.4.2. Cac tham sé dai dién cho sw phan tdn cua mau

Cac tham s6 chi sy phan tan hay bién dong cuia mau gom:

- Phuong sai mau (s?)

Phuong sai la trung binh binh phuong cua d6 Iéch cua cac gia tri quan
tric. Phuong sai duoc coi la tham sé co ban nhat dai dién cho tinh phan tan caa day
s6 liéu quan sat

Phuong sai duoc tinh bang céng thirc sau

Y (Xi -m)

n-1
Trong do: Xi la gia tri quan sat thu |
n la dung lwgng mau
m la trung binh mau.
- b6 léch chuan mau (s)

60



Do léch chuan mau la tham sé duoc tinh tr phwong sai mau qua cong

s §/ s?
- B¢ léch chuan cua trung binh X hay sai s chuan ( sx)
Do léch chuan cua trung binh X tinh bang céng thirc sau:

s ( s
= ha — =
S N b S 2

- Bg léch trung binh:

thue sau:

( Ky hiéu gia tri tuyét doi cho biét tat ca do léch khoi m déu duoc 1y s6
duong)
- Hé sb bién dong (CV%)
Pay 1a tham s théng ké cho phép so sanh mirc 46 bién dong cta nhiéu miu
khac nhau ¢ céc chi ti€u nghién ctru khac nhau. Do do, hé s6 bién dong dugc str dung
phé bién trong danh gia két qua nghién ciru.

Hé s6 bién dong duogc tinh nhu sau:
S
CV (%) =----—-ee- x 100%
m
Trong do: s la phuong sai
m la gia tri trung binh mau.
1.5. Xt ly s6 liéu va nhan xét két qua
1.5.1. Ap dung cho thi nghiém bé tri theo kiéu hoan toan ngiu nhién.
1.5.1.1. Phéan tich phwong sai
C6 2 ngudn bién dong trong N quan sat thu duogc tir thi nghiém sip xép kiéu
CRD. M6t nguén 1a bién dong do cong thire, ngudn thr 2 1 sai s6 thi nghiém (do
cac yéu t6 ngu nhién tac dong). D6 16n cua 2 ngudn bién dong nay duoc so sanh dé
biét liéu su khac nhau ctia cac quan sat tir cic cong thirc ¢6 thuc su hay chi 1a su khac
nhau ngﬁu nhién. Sy khac nhau cua cac cong thuc la thuc sy néu bién dong cua cac
cong thirc du 16n hon bién dong cua sai sb thi nghiém.
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Sép xép thi nghiém kiéu ndy c6 thuan loi 1a don gian cho qua trinh phan tich
phuong sai, dic biét 1a khi s6 1an nhic lai ctia cac cong thire khong bang nhau.
Buwée 1: Xay dung bang két qua thi nghiém(nhu bang trén)
Buwdoce 2: Tinh toan cac dai lugng can thiét
- Tinh cac tong T; cua cac cong thirc; tong toan bd G va cac trung binh cua cac
cong thirc, tong binh phuong
Cac cong thirc tinh toan:

- N 1a téng s6 manh(d) thi nghiém: N=tx r

"
-Ti= Y X
=1
_ G
X = e
N
-SSTo=Y X; - CF
T?
) — -CF
r
GZ
SSST=Y —eeev
N
- Tinh hé sé bién dong:
S
VA T — x 100% hodc

m

v MSE

CV % = ’a x 100

Buoc 3: Lap bang phuong sai

Bang phan tich phuong sai c6 dang nhu bang 2:

Bang 2. Mau lap bang phan tich phuong sai theo thé thirc ngau nhién hoan
toan

Nguon Ton Binh phuong - F
biéndong |g  binh |4c tu | trung binh(MS) " | bang
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phuong do | (phuong sai s?)
(SS) (df) % o

Buwoc 4: Tinh toan sai khac va so sanh nang suat

Tién hanh xét cac truong hop cu thé.

* S6 1an nhac lai bang nhau.

Buoc 1: Xay dung bang két qua thi nghiém

Buwoc 2: Tinh toan cac dai luong can thiét

- Tinh cac bac tu do (df)
Bac tw do cuatoan bo: dfTo=N-1=(rxt)-1
Bac tu do cua cong thuc: dfT =t—1
B4c tu do cua sai s6: df E = dfTo—dfT =N —t
N la tong s6 6 thi nghiém: N =r x t

- Tinh chi s6 diéu chinh (CF) va cac loai tong binh phuong (SS) nhu sau:

GZ

SSTo =Y Xi;— CF
i=1
T?
SST=3 ------ -CF
,
SSE =SSTo - SST
- Tinh cac binh phwong trung binh (MS) cho mdi nguon bién dong
SST SST
(VS I ——
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dfT t—1
SSE SSE
|V (] S —
dfe N- t
- Tinh trj s Fy dé kiém tra mirc y nghia khac nhau cta cac cong thirc

MSE

Chu y: Gia tri F chi duoc tinh khi bac tu do cua sai s6 da 16n, cu thé la khi dfE
|6n hon hoic bing 6

- Tim gia tri F (o, dfT, dfE) trong bang F ( bang phu luc)

Bwoc 3: Lap bang phén tich phuong sai

So sanh céac gia tr1 Fy, va F ¢ trong bang (Fy) & cac mirc y nghia khac nhau
theo nguyén tac:

- Néu Fy, > Fyetai mtrc ¥ nghia 1% thi sy khic nhau giita cac cong thirc & muc ¥
nghia cao (danh ddu ** trén gia tri cta Fy).

- Néu Fy, >Fy tai mac ¥ nghia 5% nhung < Fy tai mic ¥ nghia 1% thi su
khac nhau gitra cac cong thuc 1 a c6 y nghia & mic 5%, ta chi danh dau * trén gia tri
cua Fi.

- Néu Fn < Fy; tai mirc ¥ nghia 5% thi sy khac nhau giita cic cong thirc 1a
khong c6 y nghia, két qua chi bang chir ns trén gia tri cua F,.

Tiép tyc tinh gia tri CV(%)
Buwoc 4: Tinh toan sy sai khac va so sanh cac chi tiéu theo doi

- Tinh gidi han sai khac nho nhat cé y nghia tai mic ¥ nghia a-LSDa (Least
Significant Different). Theo cong thirc

LSDa = ta x Sq
Trong d6: to 13 gia trj t 1y thuyét tra tir bang t v6i bac tu do
bang bac tu do cila sai s6 ky hiéu 1a ta, dfE (bang phu luc).

Sy 1 sai sO chuan (hay sai sO cua trung binh)

2 MSE
s, = ;

Trong d6: r: s6 lan nhac lai

MSE: binh phuong trung binh cia cac sai s6
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- Lap bang so sanh cac chi tiéu theo doi
Bang 3. Mau lap bang so sanh cac chi tiéu theo ddi bé tri thi nghiém
theo thé thirc ngau nhién hoan toan khi sé 1an lap lai bang nhau.

ht t-lc”a cﬁ’hltizﬁ N " N N N N
u w u 1
' Ti- |T2- |T3- Ta- |, T

NT | theo ddi "

N A i i i i ) i
T1

N B A i i i i
T2 B

N C A B i i i
T3 c  |-c

N D A B C i i
T4 c |- |D

N N A B C D i
Tn N |-N[-N N

Buwoc 5: So sanh cac khac biét gitra trung binh cua cac nghiém thurc voi
d6i chiing va LSD tinh va xac dinh mic y nghia. Néu khac biét caa trung binh mot
nghiém thirc véi dbi chitng 16n hon LSD & muc nao d6 thi co thé tuyén bd khac biét
d6 la co y nghia va nguoc lai. Tir d6 danh dau va giai thich & phan ghi cha ( **: Khéc
nhau & muc y nghia 1%; *: Khac nhau & mac y nghia 5%: ns: Khong khac nhau c6 y
nghia.

* S6 nhac lai cong thirc khong bang nhau.

N6i chung, phwong phap phan tich phuong sai thi nghiém sép xép kiéu CRD
khong co gi phuc tap khi s 1an nhac lai khong bang nhau nén kiéu sap xép CRD
thuong duoc ap dung cho céc thi nghiém ma it c6 du vat liéu dé tao ra sb nhéc lai
bang nhau cho mdi cong thc.

Céac phuong phap phan tich phuong sai cho thi nghiém sip xép kiéu CRD khi
s6 nhic lai khong bang nhau nhu sau:

Buwéc 1: Tinh twong tu budc 1, 2 cua phan tich phuong sai co 1an lap lai bang
nhau

Buwée 2: Tacotla sd cong thuc, N 1a téng sb quan sat, xac dinh d¢ ty do cua
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mdi ngudn bién dong nhu sau:
dfTo=N-1
dfT =t-1
dfE = dfTo - dfT
Buwéc 3: Tinh s6 hiéu chinh CF va cac tong binh phuong:

GZ
o] SE——

N

n

SSTo=Y Xi— CF

i=1

t T?

SST=Y - -CF

=1 r

SSE =SSTo — SST
Buwoc 4: Tinh cac binh phuong trung binh (MS) cho mdi nguén bién dong

SST SST

MST = --mmmmmemmen = eceeceeeeees
dfT t—1
SSE SSE

1V 1] S ——
dfe N -t

Buwoc 5: Tinh tri s6 Fy, dé kiém tra mic y nghia khac nhau cua cac cong thac
MST
S
MSE

Budée 6: Lap bang Anova (phan tich phuong sai)

Bang 4 . Mau lap bang phan tich phwong sai theo thé thirc ngau nhién hoan
toan khi s6 1an lap lai khéng gidng nhau.

Ngudn Tén Binh phuong F
bién dong g binh | 4c tu | trung binh(MS) | t bang
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phuong do | (phuong sai s?)
(SS) (df) % | %

Nghié
m thuc

Sai s

(E)

Téng

Buwéc 7: Tinh hé sé bién dong
S
CV (%) =---mmee- X 100% hoac

v MSE

CV % = v x 100

Bwoc 8: So sanh trung binh cac coéng thirc.
- Tinh gidi han sai khac nho nhat c6 ¥ nghia LSD0.05

+ Cho viéc so sanh giira cac cong thirc c6 rj 1an nhac lai

LSD 0,05 =t (0,05, dfey X “\f--------
Fi
+ Cho viéc so sanh gitta cac cdng thuc co ri 1an nhac lai véi rj 1an nhac
lai
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- So sanh cac khac biét gitta cac nghiém thac voi déi ching va cac gia
tri LSD va ghi nhan y nghia xac dinh dugc bang cac dau hoa thi
1.5.2. Ap dung cho thi nghiém bé tri theo kiéu khéi diy da ngau nhién.
C6 3 ngudn bién dong trong kiéu sip xép khdi hoan toan ngau nhién, d6 13
cong thirc, nhac lai (khoi) va sai so thi nghi¢m.
Buwée I: Lap bang két qua thi nghiém
Bwoc 2: Tinh toan céac dai luong
- Tinh béc tu do: r 14 sb nhic lai, t 1a cong thire, bac tur do ctia moi nguén bién
dong dugc tinh nhu sau:
Bac tuy do toan b dfTo=rxt-1
Béc tu do nhéc lai dfR =1 -1
Bac tu do ctuia cong thuc dfT =t -1
Bic tu do cta sai s6 dfE = (r-1) (t-1)
Hoac dfE = dfTo — dfR — dfT
- Tinh s6 hiéu chinh (CF) va céc loai tong binh phuong

G
CF = -
r
tr
SSTo =3 Y Xj?— CF
i=1 j=1
t Rf?
SSR=Y) ------ - CF
=1 t
t T?
SST=) --—---- - CF
=1 t

SSE =SSTo — SSR - SST
- Tinh cac binh phuong trung binh cho mdi ngudn bién dong.
SSR
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MSR = -----mmmmmm-

r—1
SST
MST = ---=mmm—-
t—1
SSE
(V]S i ——
(r—1)(t-1)
- Tinh gia tri F d& kiém tra sy khac nhau gitra cac cong thic
MST
o —
MSE

- S0 sanh Fy, voi F bang dé két luan
- Tinh hé s6 bién dong (CV%)
Buwoc 3: 1ap bang phén tich phuong sai
Bang 5. Mau lap bang phan tich phuong sai theo thé thirc khéi ngau nhién
hoan toan (RCBD)

Ton F
; Binh ph :
Nguon | g binh | ac tu inh ~ phuong bang
ién do trung binh(MS)
bien dong phuong do (phuong sai ) o
(SS) (df) 0w |
Lan
lap lai
Nghié
m thurc
Sai s6
(E)
Tong

Buwoc 4: So sanh Fy, véi F bang dé c6 két luan. Trong trudong hop trén
Fin<Fbang nén ta c6 két luan cac cong thirc khac nhau khong lam cho ning suét thay
doi.
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Néu c6 sy sai khac thi tiép tuc tinh toan va so sanh, trac nghiém phan hang nhu
thé thac CRD.
1.5.3. Ap dung cho thi nghiém bé tri theo kiéu 6 vudng latinh.
C6 4 ngudn bién dong trong thiét ké LS d6 1a hang, cot, cong thirc va sai s6 thi
nghiém.
Cac buac phan tich phuong sai nhu sau:
Buwée 1: Lap bang két qua thi nghiém
Buwoc 2: Tinh toan céc dai lugng
- Tinh tong hang va tong cot
- Tinh cac tong cia mdi cong thirc va trung binh cong thic
- X4c dinh d6 tu do cho cac nguén bién dong nhu sau
dfTo=t* -1
dfR=dfC=dfT=t-1
dfE=(t-1)(t-2)
Hoac dfE = dfTo — dfR — dfC — dfT
- Tinh s6 hiéu chinh (CF) va céc loai tong binh phuong:

GZ
CF = -ommemv
t2
SSTo =>X%-CF
RZ
SSR=3 - - CF
t
CZ
SSC=3 - - CF
t
T2
SST=% ----- - CF
t

SSE = SSTo— SSR - SSC - SST
- Tinh binh phuong trung binh cho mdi nguon bién dong
SSC
(/IS S ———
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t—1

SSR
(V5] = = —
t—1
SST
(V] T —
t1
SSE
MSE = ----mmmmmmmeeee
(t—1)(t-2)

Buwoc 3: Lap bang phan tich phuong sai
- Tinh Fy, dé kiém tra hiéu qué cta cong thirc.
- So sanh Fy, vai F bang tai 5% hodc F bang tai 1%
Bang 6. Mau lap bang phan tich phuong sai theo thé thirc 6 vudng la tinh (LS)

T6 Binh phuon "
Ngudn |ng binh|ac tu Pauong bang
fen trung binh(MS)
bién dong phuong | do (phuong sai ) n
(SS) (df) % | %
Hang (R)
Cot (C)
Nghiém
thic(T)
Sai s
(B)
Tong
(To)

Bwoc 4: Tinh gia tri CV (%)
Buwoc 5: So sanh ning suat giira cac cong thirc
- Tinh S¢ va LSD ¢ muc 0,05
- Lap bang so sanh ning suat dé rat ra két luan

Tinh hiéu qud hang, c¢ét: Kiém tra mtc y nghia khac nhau giita cac khdi
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hang va cot.

Tinh F dé kiém tra sy khac nhau cua hang va cot.

MSR
F (hang) = ---------
MSE
MSC
F (cot) = ---------
MSE

So sanh F, voi F bang
- Néu F (hang) < 1 la khéng c6 y nghia cia hang
- Néu F(cot) > F bang vai cac do tu do thi co y nghia ¢ mic tai bang.
2. Cac ham thong ké thong dung trong Exel
2.1 . Nhém ham tinh tong.
2.1.1 Ham SUM.

Cu phap: SUM(Numberl, Number2..).

Cic tham s6: Numberl, Number2... 12 cac s can tinh tong.
Chirc ning: Cong tat ca cac sb trong mot vung dit liéu dugc chon.
Vi du: =SUM(D7:D12) tinh tong cac gia tri tir 6 D7 dén 6 D12.
2.1.2. Ham SUMIF.

Cu phap: SUMIF(Range, Criteria, Sum_range).
Cac tham sé:
+ Range: 1a ddy s6 ma cac ban mudn xac dinh.

+ Criteria: diéu kién, tiéu chuan cac ban mudn tinh té)ng (co thé 1a sd, biéu
thyc hodc chudi).

+ Sum_range: 1a cac 6 thuc su can tinh téng.
Chirc niing: Tinh tong cic 6 duoc chi dinh boi nhiing tiéu chuan dua vao.

Vi du: =SUMIF(A1:A5,"Nam",B1:B5) tinh tong cac 6 tir Bl dén B5 véi diéu
kién gid tri trong cot tir Al dén A5 1a Nam.

2.2. Nhém ham tinh gia tri trung binh.
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2.2.1 Ham AVERAGE.

Cu phap: AVERAGE(Numberl,Number2...).

Cac tham s6: Numberl,Number2... 1a cic s6 can tinh gia tri trung binh.
Chirc ning: Tra vé gia tri trung binh cua cac ddi sb.

Vi du: =AVERAGE(D7:D12) tinh gi4 tri trung binh céc 6 tir D7 dén D12.
2.2.2. Hdm SUMPRODUCT.

Ca phap: SUMPRODUCT (Arrayl,Array2,Array3...).

Cac tham so: Arrayl: bat budc, do1 s6 mang dau tién ma ban mudn nhan cac
thanh phan ctia no6 r6i cong tong.

Array2, Array3 ... tily chon, cac d6i s6 mang tir 2 dén 255 ma ban mudn nhan
cac thanh phan ctia n6 rdi cong tong.

Luwu y: Cac ddi sb trong cac day phai cuing chiéu, néu khong ham sé tra vé gia
tri 16i #VALUE.

Chire ning: Ly tich cua cac ddy dua vao, sau d6 tinh tong cac tich do.

2.3 Nhoém ham tim gia tri 16n nhat va nhé nhat.
2.3.1 Ham MAX.

Cu phap: MAX(Numberl, Number2...).

Cac tham s6: Numberl, Number2... 1a diy ma cac ban mudn tim gié tri 16n
nhat ¢ trong do.

Chire niang: Ham tra vé s 16n nhat trong diy dugc nhap.

Vi du: =MAX(A5:A9) dua ra gia tri 16n nhat trong cac 6 tir A5 dén A9.
2.3.2. Ham LAGRE.

Cu phap: LARGE(Array,k).

Cac tham so:
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+ Array la mét mang hoac mot vung dit liéu.

+ k 13 thtr hang cuia s6 ban mudn tim ké tir s6 16n nhat trong day.
Chirc ning: Tim s 10n thtr k trong mot diy dugc nhap.

2.3.3 Ham MIN.

Ca phap: MIN(Numberl, Number2...).

CAc tham s6: Numberl, Number?2... 1a day ma ban mubn tim gia tri nho nhat
& trong do.

Chire niing: Ham tra vé s6 nho nhit trong day duoc nhip vao.

Vi du: =MIN(A4:A7) tra vé sd nho nhat trong s cac 6 tir A4 dén A7.
2.3.4. Ham SMALL.

Cu phap: SMALL(Array,k).

Cic tham s:

+ Array la mot mang hoac mdt vung cua dir ligu.

+ k 1a thir hang ctia s6 ma ban mudn tim ké tir s6 nho nhit trong diy.
Chite niing: Tim s6 nho thir k trong mot diy duoc nhép vao.

2.4. Nh6ém ham dém dir liéu.

2.4.1. Ham COUNT.

Cu phap: COUNT(Valuel, Value2...).

Cac tham s6: Valuel, Value2... 1a mang hay ddy dit liéu.
Chirc ning: Ham dém cac 6 chura dit liéu kiéu s6 trong day.

Vi du: =COUNT(D7:D12) dém cac 6 chua dit liéu kiéu sd trong ddy tir 6 D7
dén 6 D12.

2.4.2. Ham COUNTA.
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Cu phap: COUNTA(Valuel, Value2...).
Ciac tham s6: Valuel, Value2... 12 mang hay ddy dit liéu.
Chirc ning: Ham dém tat ca cac 6 chira dit liéu.

Vi du: =COUNTA(A1:A7) &ém céc 6 chta dir liéu trong diy tir 6 Al dén 6
AT.

2.4.3. Ham COUNTIF.

Cu phap: COUNTA(Range, Criteria).

Cac tham so:

+ Range: day dir liéu cac ban mubn dém.

+ Criteria: dicu kién, tiéu chuén cho cac 6 dém.

Chirc nang: Ham dém cac 6 chua gia tri theo diéu kién cho truée.

Vi du: =COUNTIF(A1:A8,"<50") dém tat ca cac 0 tir Al dén A8 co chura sd
nho hon 50.

2.5 HAM LOGIC.
2.5.1 Ham AND.

Cu phap: AND(Logicall,Logical2...).
Ciac d6i s6: Logicall, Logical2... 1a cac biéu thirc diéu kién.

Chirc niang: Ham tra vé gia tri TRUE(1) néu tat ca cac ddi s6 cua nd 1a dang,
tra vé gia tri FALSE(0) néu mot hay nhiéu d6i s6 ctia no 14 sai.

Luuy:

+ Cac d6i s6 phai 1 gia tri logic hodic ming hay tham chiéu cé chira gia tri
logic.

+ Néu d6i s6 tham chiéu la gia tri text hodc Null (rdng) thi nhirng gia tri
do bi bé qua.
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+ Néu viing tham chiéu khong chira gia tri logic thi ham tra vé 13i
#VALUE!

Vi du: =AND(C7="Nit",D7=7) vi ca 2 biéu thirc déu dung 1én gia tri tra vé 1a
TRUE.

2.5.2. Ham OR.
Cu phap: OR(Logicall,Logical2...).
Ciac d6i s6: Logicall, Logical2... 1a cac biéu thirc diéu kién.

Chire ning: Ham tra vé gia tri TRUE(1) néu bat ctr mot ddi s6 ndo cta no 1a
dung, tra vé gia tri FALSE(0) néu tat ca cac dbi s6 cta né 1a sai.

Vi du: =OR(A1<10,A3>100)

+ Néu Al nho hon 10 hodc A3 nhé hon 10 thi ham tra vé gia tri TRUE.

+Néu Al 16n hon 10 va A3 nhoé hon 100 thi ham tra vé gia tri FALSE.

2.5.3. Ham NOT.

Cu phap: NOT(Logical).

Poi s6: Logical 1a mot gia tri hay mot biéu thirc logic.

Chirc nang: Ham dao nguoc gia tri ciia ddi sd, st dung NOT khi ban mudn
pht dinh gié tri cta dbi so.

3. Thuc hanh: Phan tich théng ké sé li¢u thi nghiém trén phan mém Excel
Thyc hanh phan tich thong ké s liéu thd cua thi nghiém dugc b tri theo cac
thé thire khac nhau.
3.1. Chuén bi dung cu va nguyén vat liéu
- May tinh tay
- GiayA4 va Ao
- But 16ng va bt bi
- Thuoc ke
- Mot sb dung cu va nguyén vat liéu khac.
3.2. N§i dung thuc hanh
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- Phan tich thdng ké sé liéu thd cua thi nghiém bé tri theo thé thirc ngau nhién
hoan toan (CRD) c6 s6 lan l3p lai bang nhau cho moi nghiém thirc.

- Phan tich thdng ké s liéu thé cuaa thi nghiém b tri theo thé thic ngau nhién
hoan toan (CRD) c6 s6 lan Iap lai khéng bang nhau cho cac nghiém thic.

- Phan tich théng ké s liéu thd cua thi nghiém bé tri theo thé thirc khéi ngau
nhién day du (RCBD)

- Phan tich théng ké sé liéu thd cua thi nghiém bé tri theo thé thirc & vudng la
tinh (LS).

3.3. Phwong phap tién hanh

3.3.1. Phan tich théng keé sé ligu thd cha thi nghiém bé tri theo thé thirc
ngau nhién hoan toan (CRD) co s lan lip lai bang nhau cho mei nghiém thixc.

3.3.1.1. Quy trinh thyc hién

Buwée 1: Xay dung bang két qua thi nghiém (hodc dé bai da cho)

Buwée 2: Tinh tong sé 6 thi nghiém (N)

Buwoc 3: Tinh tong T cta cac cong thirc (nghiém thic)

Buwoc 4: Tinh tong toan bo G

Bwoc 5: Tinh trung binh ciia cac cong thirc X

Buwoc 6: Tinh bac tu do toan bo dfTo

Buwoc 7: Tinh bac ty do cua nghiém thuc dfT

Buwoc 8: Tinh bac tu do cua sai s6 dfE

Buwoc 9: Tinh chi sé diéu chinh CF

Buwoc 10: Tinh cac loai tong binh phwong cua toan bo (SSTo), cua nghiém
thic (SST) va cua sai s6 (SSE)

Buwoc 11: Tinh trung binh binh phuong (phuong sai) cho nghiém thuc (MST)
va cho sai s6 (MSE)

Buwoc 12: Tinh tri s6 Ftn dé kiém tra muc y nghia khac nhau gitra cac nghiém
thire (Luu v tri s6 Ftn chi nén tinh khi bac tu do cua sai s6 du lon, cu thé la khi dfE
l6n hon hoac bing 6)

Buwoc 13: Tim tri s6 F — bang (phu luc ) theo dfT va dfE

Buwoc 14: Tinh hé s6 bién dong CV(%)

Bwoc 15: Lap bang phan tich phuwong sai (bang Anova) va xét muc y nghia (46
tin cdy) cua khac biét gitra cac nghiém thuc.

Buwoc 16: Tinh toan su sai khac va so sanh cac chi tiéu theo dai (trac nghiém
phan hang)
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Buwoc 17: So sanh cac khac biét gitra trung binh cua cac nghiém thac voi doi
ching (néu c6) va LSD tinh va xac dinh mic y nghia.
3.3.1.2. Bai tap thuc hanh
Thyc hién phan tich théng ké b sé liéu tho duogc thu thap tur thi nghiém
khao sat anh hudng cua liéu lugng phan dam 1én ning suét cua gidng ca chua CX tai
Pon Duong, vu dong xudn nim 2012. Thi nghiém duoc bé tri theo thé thic ngau
nhién hoan toan véi 3 1an 13p lai, cu thé nhu bang sau:
Bang 7. Ning suat cua gidng ca chua CX ¢ cac liéu luong phan dam
khac nhau ¢ Bon Duong, vu dong xuan 2012,

Ning suat (kg/1000m2)
T Nghiém thirc Lan lap Lan l3p Lan lap
lai 1 lai 2 lai 3
0 kgN (1) 2010 2000 2120
40kgN(Il) 2501 2534 2500
80kgN(1II) 2787 2790 2810
120kgN(1V) 2810 2800 2798
170kgN(V) 2600 2701 2578

3.3.1.3. Panh gia két qua thyc hién
- Quan sat va danh gia qua trinh thyuc hién theo ca nhan, nhom
- San pham vé dién bién cua qua trinh thyc hién tinh toan bang gidy
- Thyc hién tinh toan, phan tich théng ké daung két qua.
3.3.2. Phan tich théng ké sé ligu thd cha thi nghiém bé tri theo thé thirc
ngAu nhién hoan toan (CRD) co s lan lip lai khong bang nhau.
3.3.2.1. Quy trinh thyc hién
Quy trinh thuc hién phan tich thong ké sé liéu thd cua thi nghiém b tri
theo thé thirc ngau nhién hoan toan (CRD) c6 s lan lap lai khdng bang nhau giéng
vai quy trinh thuc hién phan tich thdng ké sé liéu thd cua thi nghiém b tri theo thé
thirc ngau nhién hoan toan (CRD) c6 s6 lan lap lai khdng bang nhau (tir budc 1 — 16),
chi khac o buéc tric nghiém phan hang ¢ budc 17 va tinh bac tu do dfTo, cy thé nhu
sau:
- Cach tinh bac tu do:
dfTo = (N - 1) —k (trong d6 k la s6 6 thi nghiém bi khuyét)
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- So sanh cac khac biét gitra trung binh cac nghiém thue, xac dinh LSD va xac
dinh mac y nghia LSD g 5.

+ Cho viéc so sanh giira cac cong thire c6 rj lan nhac lai

lai

- So sanh cac khac biét giita cac nghiém thirc voi déi ching va cac gia tri LSD
va ghi nhan y nghia xac dinh duoc bang cac dau hoa thi

3.3.2.2. Bai tap thuc hanh

Thyc hién phan tich théng ké bo sé lidu tho dugc thu thap tr thi nghiém khao
sat anh huong cua néng do xur ly Hypochlorite Calcium (H-C) trong thoi gian 10
phut 1&n sy nhiém tap cua viéc xu Iy mau ciy chdi ngon cay hoa cam chuong. Thi
nghiém duoc bé tri theo thé thac ngau nhién hoan toan véi 4 lan Iap lai, cu thé nhu
bang sau:

Bang 8. Ty 1& nhidm tap nim khuan cua mau ciy cay hoa cim chuong

khi xtr Iy Hypochlorite Calcium & cac micc nong do khac nhau trong thoi gian 10
phut.

Nghiém Ty Ié nhiém tap (%)
TT |thic Lan Lan Lan Lan
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I3p lai 1 laplai2  |laplai3 | laplai 4
H -C 20.1 19.8 21.3 22.0
3% (1)
H - C 135 13.9 i 14.2
6%(11)
H - C 10.4 10.9 9.9 10.1
9%(I11)
H - C 5.0 5.4 i 5.7
12%(1V)

3.3.2.3. Panh gia két qua thyc hién
- Quan sat va danh gia qua trinh thyc hién theo ca nhan, nhom
- San pham vé dién bién cua qua trinh thyc hién tinh toan bang gidy
- Thuyc hién tinh toan, phan tich théng ké dang két qua.

3.3.3. Phan tich théng keé sé ligu thd cha thi nghiém bé tri theo thé thirc
khoi ngau nhién day du (RCBD).

3.3.3.1. Quy trinh thyc hién

Buwée 1: Lap bang két qua thi nghiém (hoidc dé bai di cho)

Buwoc 2: Tinh tong T cta cac cong thirc (nghiém thic)

Buwoc 3: Tinh tong toan bo G

Bwoc 4: Tinh trung binh ciia cac cong thirc X

Buwoc 5: Tinh bac tu do toan bo dfTo

Buwéc 6: Tinh bac ty do nhic lai (14n lap lai) dfR

Buwoc 7: Tinh bac ty do cua nghiém thuc dfT

Buwoc 8: Tinh bac tu do cua sai s6 dfE

Buwoc 9: Tinh chi sb diéu chinh CF

Buwoc 10: Tinh cac loai tong binh phuong cua toan bo (SSTo), cua lan nhic lai
(SSR), cua nghiém thirc (SST) va cua sai s6 (SSE)

Buwoc 11: Tinh trung binh binh phuong (phuong sai) cho 1an nhic lai (MSR),
cho nghiém thic (MST) va cho sai s6 (MSE)

Buwoc 12: Tinh trj sb Fy, dé kiém tra mac y nghia khac nhau gitta cac nghiém
thurc

Buwoc 13: Tim tri s6 F — bang (phu luc ) theo dfT va dfE

Buwoc 14: Tinh hé sb bién dong CV(%)
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Bwoc 15: Lap bang phan tich phuong sai (bang Anova) va xét muc y nghia (46
tin cay) cua khac biét gitra cac nghiém thuc.

Buwoc 16: Tinh toan su sai khac va so sanh cac chi tiéu theo dai (trac nghiém
phan hang)

Buwoc 17: So sanh cac khac biét gitra trung binh cua cac nghiém thac voi doi
ching (néu c6) va LSD tinh va xac dinh mic y nghia.

3.3.3.2. Bai tap thuc hanh

Thuc hién phan tich théng ké bo sé lidu tho dugc thu thap tr thi nghiém khao
nghiém bdn gidng khoai tay tai Xa Xuan Tho, vu déng xuan nim 2012. Thi nghiém
duoc bd tri theo thé thirc khéi ngau nhién hoan chinh véi 4 1an lap lai, cu thé nhu
bang sau:

Bang 9. Ning suat cua bbn giong khoai tay trong tai Xa Xuan Tho, vu dong
xuén 2012.

_ Ning suat (kg/1000m?)
Nghiém ‘ ‘ ‘ ‘
TT |thac Lan Lan Lan Lan

l3p lai 1 l3p lai 2 l3p lai 3 l3p lai 4

07 (1) 3579 3478 3580 3500

POs(II) 3878 3909 - 3890

KT2(111) 2987 3021 3090 3100

TK158(] 3210 3290 - 3289

V)

3.3.3.3. banh gia két qua thyc hién

- Quan sat va danh gia qua trinh thyuc hién theo ca nhan, nhom
- San pham vé dién bién cua qua trinh thuc hién tinh toan bang giy
- Thuc hién tinh toan, phan tich théng ké dang két qua.

3.3.4. Phan tich thong keé s liéu thd caa thi nghiém bd tri theo thé thirc 6

vuong la tinh (LS).

3.3.4.1. Quy trinh thyc hién

Buée 1: Lap bang két qua thi nghiém (hodc dé bai da cho)

Buwoc 2: Tinh tong T ctia cac cong thirc (nghiém thic)

Buwoc 3: Tinh tong toan bd G, tong cot va tdng hang

Bwoc 4: Tinh trung binh ctia cac cong thirc X
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Buwoc 5: Tinh bac tu do toan bo dfTo

Buwoc 6: Tinh bac tu do nhac lai (1an 13p lai) dfR

Buwoc 7: Tinh bac tu do cua sai s6 dfE

Buoc 8: Tinh chi s6 diéu chinh CF

Buwoc 9: Tinh cac loai tong binh phwong cua toan bo (SSTo), cua hang (SSR),
cua cot (SSC), cua nghiém thic (SST) va cua sai s6 (SSE)

Bwoc 10: Tinh trung binh binh phuong (phuong sai) cho Cét (MSC), cho hang
(MSR), cho nghiém thic (MST) va cho sai s6 (MSE)

Buwoc 11: Tinh trj s& Fy, dé kiém tra mic y nghia khac nhau gitra cac nghiém
thrc

Buwoéc 12: Tim tri s6 F — bang (phu luc ) theo dfT va dfE

Buwoc 13: Tinh hé sb bién dong CV(%)

Bwoc 14: Lap bang phan tich phuwong sai (bang Anova)

Bwoc 15: Tinh gia tri LSD o muc 0,05

Buwoc 16: Tinh hiéu qua hang va cot dé kiém tra muc khac nhau giira cac khéi
hang va cét.

Buwéc 17: So sanh cac chi tiéu theo dai va két luan.

3.3.4.2. Bai tap thuc hanh

Thuc hién phan tich théng ké bo sé lidu tho dugc thu thap tir thi nghiém khao
sat hiéu qua nam loai phan bon la dén chiéu cao gidng hoa cuc Pai Déa tai Pa lat, vu
heé thu nam 2012. Thi nghiém duoc bé tri theo thé thic 6 vudng latinh, cu thé nhu
bang sau:

Bang 10. Chiéu cao gidng hoa cuc Pai Doa khi st dung 5 loai phan bon

la khao sat tai Da lat, vu he thu 2012.

Chiéu cao cay (cm)
Nghigm LA L LA L L
TT | thic n lap lai [an  lap|n lap lai [an lap [an lap
1 lai 2 3 lai 4 lai 4

Nutra 85 9 87 8 8

Green (1) 0 9 5
Ba la 60 6 66 6 6

xanh (1) 1 2 2
Amino 79 8 79 7 7
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(1) 0 8 7
Protifer 87 8 89 9 8
(V) 7 0 6
Root 70 7 72 7 7
Dry 1 7 3

3.3.4.3. Panh gia két qua thuc hién
- Quan sat va danh gia qua trinh thuc hién theo ca nhan, nhom
- San pham vé dién bién cua qua trinh thyc hién tinh toan bang gidy
- Thuyc hién tinh toan, phan tich théng ké daung két qua.



TOM TAT BAI 6

S6 liéu thd: la loai s liéu thu duoc truc tiép khi quan sat thi nghiém
bang viéc do, dém, can, ghi chép khi diéu tra,...

S6 liéu tinh: la sb lidu duoc tinh tryc tiép tur sb liéu thd bang nhing
tham s6 thong ké va da qua xu ly théng ké. Tu s liéu tinh co thé thiét 1ap cac bang
bao cao va tu do thao luan, danh gia sy khac nhau o cac chi tiéu theo doi gitra cac
nghiém thuirc nghién ciu khao sat.

Khi tinh toan can thiét phai c6 nhitng nguyén tic vira dam bao tinh chinh xéc
vira dam bao ¥ nghia cta cac gia tri & mau dai dién. Gia tri trung binh cua chiéu cao
cay la 234,1276 cm thi lam tron la 234,1cm hoac trong Iuong qua 345,872g thi lam
tron 345,9g,... Khi lam tron sé & marc xap xi thi can théng nhat gitra cac nghiém thirc
khao sat, gitra cac chi tiéu theo doi.

Céc sd liéu trong nghién ciru thu duoc co thé duge chia thanh hai loai la: SO
liéu dinh lugng (hay con goi 12 s6 lwong) va s6 liéu dinh tinh.

Cac tham sé thong ké dai dién cua mau

- Trung binh cong (X )

Trong do: Xi la gia tri quan sat thir i
n la dung lwong mau
Cac tham sb dai dién cho sy phan tan cia mau, bao gom:

Phuong sai mau (s?)

n-1
Trong do: Xi la gia tri quan sat thu |
n la dung lwgng mau
m la trung binh mau.
Do léch chuan mau (s)
S :\/7 s?

Do léch chuan cua trung binh X hay sai s6 chuan ( sx)

S T A,-—q hay S= = A
72 FT
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Do Iéch trung binh:

n
( Ky hiéu gia tri tuyét dbi cho biét tat ca @6 léch khoi m déu duoc ldy sb
duong)
Hé sb bién dong (CV%)
S
VA0 B P — x 100%
m

Trong do: s la phuong sai
m la gia tri trung binh mau.
Phén tich phuong sai ap dung cho thi nghiém bé tri theo kiéu hoan toan ngau
nhién bao gom cac budc sau:
Buc 1: Xay dyng bang két qua thi nghiém
Buwdc 2: Tinh toan cac dai luong can thiét
Buworc 3: Lap bang phuong sai
Buwoc 4: Tinh toan sai khac va so sanh nang suat
Tién hanh xét cac truong hop cu thé, néu s6 1an nhic lai bang nhau.
Buwoc 1: Xay dung bang két qua thi nghiém
Buwéc 2: Tinh toan cac dai luong can thiét
Buwoc 3: Lap bang phan tich phuong sai
Buwoc 4: Tinh toan sy sai khac va so sanh cac chi tiéu theo doi
Bwoc 5: So sanh cac khac biét gitra trung binh cua cac nghiém thuc voi
d6i chiing va LSD tinh va xac dinh mic y nghia. Néu khac biét caa trung binh mot
nghiém thirc vai dbi chiing 16n hon LSD ¢ murc nao d6 thi co thé tuyén b khac biét
d6 1a c6 y nghia va nguoc lai. Tir d6 danh dau va giai thich & phan ghi cha ( **: Khéc
nhau & mtrc y nghia 1%; *: Khic nhau & mtrc y nghia 5%: ns: Khong khac nhau c6 y
nghia.
Néu s6 nhic lai cong thire khong bang nhau.
Buwéc 1: Tinh twong ty budc 1, 2 cuia phan tich phuong sai c6 lan Iap lai bang
nhau

Buwée 2: Tacotla sd cong thuc, N 1a téng sb quan sat, xac dinh d¢ ty do cua
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mdi ngudn bién dong

Buwéc 3: Tinh s6 hiéu chinh CF va cac tong binh phuong:

Buwoc 4: Tinh cac binh phuong trung binh (MS) cho mdi nguén bién dong

Buwoc 5: Tinh tri sb Fy, dé kiém tra mac y nghia khac nhau cua cac cong thirc

Buwéc 6: Lap bang Anova (phan tich phuong sai)

Buwoc 7: Tinh hé s bién dong

Buwoc 8: So sanh trung binh cac cong thirc.

Phan tich phuong sai ap dung cho thi nghiém bé tri theo kiéu khéi day du ngau
nhién bao gom cac budc sau:

Buéc I: Lap bang két qua thi nghiém

Bwoce 2: Tinh toan céac dai luong

Buwoc 3: 13p bang phan tich phuong sai

Buwoc 4: So séanh Fy, véi F bang dé c6 két luan. Trong trudng hop trén
Fin<Fbang nén ta c6 két luan cac cong thirc khac nhau khong 1am cho ning suat thay
doi.

Néu c6 sy sai khac thi tiép tuc tinh toan va so sanh, trac nghiém phan hang nhu
thé thic ngau nhién hoan toan (nhu trén)

Phén tich phuong sai ap dung cho thi nghiém bé tri theo kiéu & vuéng latinh
bao gom cac budc sau:

Buiéc 1: Lap bang két qua thi nghiém

Bwoce 2: Tinh toan cac dai lugng

Bwoc 3: Lap bang phén tich phuong sai

Buwoc 4: Tinh gia tri CV (%)

Buwoc 5: So sanh ning suét giira cac cong thirc

- Tinh S¢ va LSD ¢ muc 0,05

- Lap bang so sanh ning suat dé rat ra két luan
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CAU HOI ON TAP BAI 6

1. Phan biét s6 liéu thd va sb liéu tinh trong nghién ctzu? Lay vi du minh hoa?

2. Trinh bay mét sé quy tac lam tron sé liéu va phan loai sb liéu? Lay vi du
minh hoa?

3. Trinh bay cac cdng thirc tinh cac tham sé dic trung cua mau trong nghién
cau thi nghiém?

4. Trinh bay quy trinh xur ly s6 liéu, tinh phuong sai d6i voi thi nghiém mot
nhan tb bé tri theo thé thic ngau nhién hoan toan?

5. Trinh bay quy trinh xtr Iy s6 liéu, tinh phuong sai ddi véi thi nghiém mot
nhan tb bé tri theo thé thirc khéi day du ngau nhién?

6. Trinh bay quy trinh xtr Iy so liéu, tinh phuong sai ddi vdi thi nghiém mot
nhan tb bd tri theo thé thirc & vudng Latinh?
7. Théng ké s6 liéu kinh doanh cua ctra hang thudc bao vé thuc vat trén phan mém
Excel

Céau 7.1: Nhap va dinh dang dir liéu nhu bang tinh sau

- PHI .

MA _ \ . . . THANH
MAT HANG PON GIA | SO LUONG CHUYEN N

MH . ¢ ” TIEN

CHO

EC1 60

DD1 70

HP1 30

GR1 120

DD1 100
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EC2 50
HP2 65
DD2 20
PON GIA

MA o PON GIA

vy | MAT HANG . ;
EC | Nhiidau 49 50
DD Dung dich 2.5 3
HP Huyén phu 3 3.5
GR | Hat 13 15
BR | Thubc phun bot | 27 30

CAau 7.2: Xac dinh mat hang biét cin ctr vao ma MH, tra ctru bang don gia

Cau 7.3: Xac dinh don gia biét cin ctr vao ma MH, tra ctru bang don gia

CAau 7.4: Phi chuyén chd: = 1% * DON GIA d6i v6i mit hang loai 1 va 5% * DON
GIA doi1 véi mat hang loai 2. (1 diém)

Cau 7.5: THANH TIEN = SO LUQONG * (PON GIA + PHi CHUYEN CHO

Bai 8. Théng ké s6 liéu kinh doanh cua ctra hang thudc bao vé thuc vat trén phan

mém Excel

Céu 8.1: Nhap va dinh dang dit liéu nhu bang tinh sau:

. PHI .
MA MAT HANG DO,N SO LUQONG | CHUYE TF[ANH
MH . GIA : , TIEN

N CHO
EC1 70
DD1 60
HP1 90
GR1 100
DD1 120
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EC2 40
HP2 75
DD2 90
PON GIA

MA . PON GIA

vy | MATHANG : >

EC | Nhiidau 49 50

DD Dung dich 2.5 3

HP Huyén phu 3 3.5

GR | Hat 13 15

BR | Thubc phun bot | 27 30

Cau 8.2: Xac dinh mat hang biét cin ctr vao ma MH, tra ctru bang don gia

Cau 8.3: Xac dinh don gia biét cin ctr vao ma MH, tra ctru bang don gia

CAau 8.4: Phi chuyén chd: = 1% * DON GIA d6i v6i mit hang loai 1 va 5% * DON
GIA doi1 véi mat hang loai 2. (1 diém)

Cau 8.5: THANH TIEN = SO LUONG * (PON GIA + PHI CHUYEN CHO)
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BAI 7: XU LY THONG KE SO LIEU NONG NGHIEP TREN PHAN

MEM MSTATC
Ma bai MD 21- 07

Gio6i thiéu: Nhimng kién thirc co ban va nang cao vé xir 1y thong ké so liéu nong
nghiép trén phan mém MSTATC

Muc tiéu:

Xur 1y thong ké cac s6 lidu thu thap duoc trén phin mém MSTATC
Noi dung:

1.

So lwgc tinh théng ké trong MSTATC
MSTATC la mdt phan mém vi tinh thong ké chuyén dung trong thi nghiém nong
nghiép gitp cho viéc xur 1y s6 liéu va tinh toan théng ké mot cach nhanh chong va
chinh xdc. MSTATC 4n ban 1.2, do B6 Mon Khoa Hoc Pét va Cay tr(‘Bng, Dai
hoc Michigan, My viét nim 1989. Phin mém bao gém 3 tap tin chinh la:
MSTATC.EXE c¢6 do 16n 1.473.248 bytes, 1a tap tin thi hanh chinh. MSTAT.BAT
c6 do 16n 9 bytes, 1a tap tin khoi dong MSTATC MSTAT.CON c6 do 16n 2282
bytes, 1 tap tin dinh cAu hinh may tinh, may in, duong dan,... Ngoai ra MSTATC
con bao gébm thém cac chuwong trinh con khac dé tinh toan cac xu 1y thong ké
chuyén dung ddc biét nhu ECON.EXE d¢ tinh toan kinh té,... MSTATC chira
khoang gan 50 menu con (option) ¢ nhitng chitc nang khac nhau duogc liét ké
trong menu chinh, trong s6 d6 c6 nhitng option thudng duoc sir dung thudng
xuyén . Nhimg phéan sau day s& trinh bay cach st dung va xtr 1y co ban nhit cua
MSTATC dung trong phuong phap thi nghiém Nong nghiép.
Tap tin nhap liéu caia MSTATC: Tap tin s6 liu cuia MSTATC bao gém hai tap
tin cing tén nhung khac nhau phan mé rong. Tén do ngudi st dung dit tuy ¥, con
phﬁn mo rong 1a .TXT va .DAT. Thi du: STATI1.TXT va STAT1.DAT. No6i
dung tap tin c6 phan mé rong 1a TXT chii yéu chta cac thong tin khai bao vé cau
tric va dinh dang cta sb liéu cua tap tin c6 phan mé rong 1a DAT. Trong khi d6
tap tin c6 phan mo rong 1a DAT chu yéu chua sb liéu theo dinh dang d3 khai bao
& tap tin TXT. Do dic diém nhu thé, tap tin TXT thuong cé kich thuéc nho hon
rat nhiéu so véi tap tin DAT. Mot dic diém khac 1a ca hai tap tin déu do
MSTATC tao ra theo dinh dang cua tap tin c6 cau tric, do d6 khi mudn chuyén
d6i qua lai voi cac dang sb liéu khac bén ngoai, phai thong qua muc 6.ASCII
chuyén d6i tir dang MSTATC sang cac dang vin ban (text) va nguoc lai.
Ngoai ra, ciing can luu ¥ khi chuyén doi mot tap tin s liéu dang ASCII (hay vin
ban) sang dang ctia MSTATC, phan mé& rdng cua tén tap tin ASCII tranh dat 13
TXT hay .DAT. Néu khong MSTATC s& béo 15i.
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Phan mém MTSATC sir dung hé diéu hanh may tinh DOS, nén chi thich hop véi
hé diéu hanh Windows XP hay Win 7 32 bit tr¢ vé trudc. Do d6 ddi voi cac may
tinh str dung hé diéu hanh Windows 7 va sau nay, DOSBOX can duoc cai dat dé
lam moéi truong hd trg cho phan mém MSTATC.
1.1 So' @6 hwéng din sir dung MSTATC
Thong thuong khi st dung MSTATC, phai thong qua mot s bude thé hién
trong so do sau:

Buwéc 1 [ LAP TAP TIN SO LIEU NHAP CHO MSTATC |

Buwirc 2 Séip xép va mi hoa sb lién thi nghiém
theo cach xie I ciia MSTATC

Buwée 3 tri di Thue hién trong MSTATC
Jv Bao gﬁm ca’r: menn con.
FILES
- Make: Tao tip tin méi - @t tén cho tip tin
- Open: Mo mdt tap tin d3 co san
-Path: Chi dwémg din cho tap tin
¥ - Tao cin tric tip tin
Kt
- Nhip liéu cho tip tin dif Lién
- Sira chika tip tin dif lidu

Sau khi nhdp lidu xong iy 1 ; I newid 7 : g mhilng phdn xr [y o8 Hdu sau.

ANOVALI ANOVAI LATINSQ FACTOE RANGE GR ASCIT .

Sau khi zd lidu duwee xr Iy xong bt qua 5§ Jwee yudt ra
dirdi cac dang trong menn con cha meny PRINT:

¥ - View: Két qua hién 1&n mén hinh dé xem
@ - Edit: Két qua hin 1én min hinh va sira chira duoc.
- Save to disk: Liru kit qué vao dia.

- Print output: In két qua ra gidy.

k.

STO

1.2. Mt s6 khai niém trong MSTATC III.
- Plot: O thi nghiém.
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- Treatment: Nghi€ém thurc thi nghiém.

- Experimental unit: Pon vi thi nghiém, 1a mét 6 trong khu thi nghiém.

- Replication: Lan 13p lai ciia cac nghiém thire thi nghiém.

- Block: Mot khdi thi nghiém bao gdm nhiéu 6 thi nghiém.

- Experimental Material (Vat liéu thi nghiém): La cac yéu t nén cho viéc bd tri thi
nghiém anh hudng dén cac 16 don vi thi nghiém (khong phai 13 yéu t6 quan trac
trong thi nghiém).

- Sample: Mau thu thap can xir Iy thong ké.

- Variable (Bién): La mot cot trong tap tin sb liéu nhap. Bién c6 thé dit tén tuy y
sao cho d& nhé va phu hop véi két qua can xir 1y. Thi du bién c6 thé 1a Nghiém
thure, Lan 13p lai, Nang suat...

- Group Variable (Bién Nhom): Ciing 1a mot cot trong tap tin sd liéu nhap. Bién
nhom chira cac sé nguyén dung dé chi dinh cac dong s6 liéu c6 cung dic tinh cua
bién nhom giong nhau hodc khac nhau (nghia la cung hoac khéac bién nhom). Thi
du: Cot bién nhém mang tén Loai Gidng cho gié tri 1 hodc 2 trong mdi dong gitp
ta biét cac dong s6 liéu co gia tri 1 & cot bién nhom Loai Gidng thudc giéng sd 1,
tuong ty cho giong so 2.

- Group variable number (S6 thir tir ciia bién nhém): La s6 thir tu ctia cot chira
bién nhom.

- Variable Number for mean: So thtr ty ctia bién chi gié tri trung binh

- Case (Truwong hop): La mot hang cia tap tin s6 liéu nhap, so liéu trong mot case
s& 12 mot trudong hop cu thé ciia cac bién to hop lai. Thi du: Néu tap tin sb lidu
nhdp bao gobm 3 bién la Nghi¢m thtrc, Lan 13p lai, Nang suat.

- Active: Hoat dong. Truong hop dung cho tép tin, nghia 1a chi tip tin dang hoat
dong.

- Source of variation: Ngudn bién thién

- Degree of Freedom (DF): D6 tu do cua day s liéu

- Sum of Squares (SS): Tong binh phuong

- Mean Squares (MS): Trung binh binh phuong

- Error (E): Sai s6

- Mean (X): gi tri trung binh mau

- Variance (S2): Phuong sai

- Standard deviation (S): D6 1éch tiéu chuan

- Covariance: Hi¢p phuong sai

92



- Coefficient of Variation (CV): D6 1éch tiéu chuan tuong

- Probability (Prob): Gi tri xac suat

- F value: gia tri tinh cia ham phan bd xac suat F ing v&i mot muc ¥ nghia nao do
(F tinh)

- Factor: Yéu to thi nghiém

- Main plot factor: Yéu t6 trén 16 chinh.

- Sub plot factor: Yéu t6 anh hudng trén 16 phu.

- Vertical factor: Yéu t& duogc xét trong cac 16 bb tri theo phuong doc.

- Horizontal factor: Yéu t6 duogc xét trong cac 16 bb tri theo phuong ngang.
- Interaction: Tac dung tuong ho.

- Vertical strip plot: L6 soc dung

- Horizontal strip plot: L6 soc ngang

1.3. Céc chirc niing vé tap tin cia MSTATC
Menu chinh cia. MSTATC hién ra va bao gom cac thanh phan nhu sau:

MSTAT-C & (Tén menu chinh)
FILES - Performs file’s utility functions for MSTAT data files. € (Gidi thich chirc nang cia menu

tai vj tri con tro hién hemh)
Selection: OFF <« (Théng bdo viée chon lira cdc menu tinh todn)
Data file: C:\USERS\TDS <« (Théng bao tén tap tin MSTATC dang ma)
Def. Path: C:\USERS\ <« (Thong bdo tén dwomg dan dang chon)
1. ACSERIES 11. CONFIG 21. FREQ 31. NEIGHBOR 41. SEDIT & (Cdc menu
2. ADDON 12. CONTRAST 22. GROUPIT 32.NONORTHO  42. SELECT chinh cua
3. ANOVA-1 13. CORR 23. HIERARCH  33. NONPARAM 43.SORT MSTATC
4. ANOVA-2 14. CROSSTAB  24. HOTELLIN  34.PLOT 44. STABIL danh s6 tie
5. ANOVALAT 15. CURVES 25. LATINSQ 35. PRINCOMP 45. STAT 1-50)
6. ASCIL 16. DIALLEL 26.LP 36. PRLIST 46. TABLES
7. ASEDIT 17. ECON 27. MEAN 37. PROBABIL 47. TABTRANS
8. BRSERIES 18. EXPSERIES  28. MISVALEST 38. PROBIT 48. TRANSPOS
9.CALC 19. FACTOR 29. MULTIDIS 39. RANGE 49. T-TEST
10. CHISQR 20. FILES 30. MULTIREG  40. REGR 50. VARSERIES

\_(V_i fri con tro hién hanh)
Khi khoi dong MSTATC, viéc dau tién 1a phai khai bao mot tén tap tin so liéu cua
MSTATC, khai bao duong din dé chuan bi cho viéc tinh toan théng ké. Dé thyc
hién diéu nay, ta chon trong menu chinh cia MSTATC muc 20.FILES.

2.4.1 Khéi dong menu FILES: Khoi dong MSTATC: Vao thu muc MSTATC
(chtra 3 tap tin) Chon tap tin MSTATC.EXE (c6 dd 16n 1.473.248 bytes). Trong
menu 20.FILES cé nhiéu menu con, tuy vay dé lam viéc dugc v6i MSTATC ta
can khai béo theo tuan tu cac budc nhu sau:

Budce 1. Chon menu con: Path
Budc 2. Chon menu con: Open hay Make

Sau d6 <ESC> dé trd ra menu chinh.
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Buée 1. Dinh duong dan cia thu muc trén dia chtra s6 liéu ma ta mudn lam viée .
Dung cac phim di chuyén téi muc Path (¢ vi tri thir 4 trén menu FILES, bim J dé
chon, luc nay trén man hinh xuat hién dong thong bao sau va chd ta nhap tén dudng
dan vao.
Sau khi nhdp tén duong dan xong, bAm . Ldc ndy man hinh sé& thong bao duong dan
moi:

Bam  hodc <ESC> d¢ tré vé menu FILES

Buwde 2: Khai béo tap tin s6 liéu cia MSTATC. Tr0|:1g menu 20.FILES chon mot
trong hai menu con Open hay Make tuy theo ta mudn m¢é mét tap tin dir liu da c6
hay mudn tao mdi mét tap dir lidu.
B2.1. Chon menu con Open: Dung dé mo mot tap tin s6 liéu MSTATC da c6
trén dia. Chon muc Open trén menu FILES, bAm J .

Sau khi khai bao tén tap tin s6 liéu xong, man hinh tré vé menu FILES. Bim <ESC>
dé thoat trd ra menu chinh Ghi chi: Tuy theo muc dich tinh toan (ANOVA, T test,
Regression...) ma cach sap xép trong mdi tap tin s6 liéu khac nhau. Do d6 khi d3 xac
dinh muc dich tinh toan, thi viéc chon hay tao tap tin sb liéu phai c6 nd1 dung va hinh
thure tuong Ung.
B2.2. Chon menu con Make: Dung dé tao ra 1 tap tin dit liéu méi1. Chon muc
Make nam & vi tri thir 3 trong menu FILES, bam .

Sau khai bdo ndy man hinh tré vé menu 20.FILES Bdm <ESC> dé thoat tré ra menu
chinh. Pén déy ta da hoan tat phan khai bao tap tin. Doi voi tap tin cii thi néu co sira
chita s liéu trong do thi ta chon muc 41. SEDIT trong menu chinh. Néu khong thi
chi can chon cac menu tinh toan khac trong menu chinh. Bdi véi tap tin méi tao thi
phai chon thém muc 41. SEDIT trong menu chinh dé khai bao tiép céc bién va nhap
s6 lidu cho tinh toan. Sau d6 méi qua budc chon cac menu tinh toan khac trong menu
chinh.

Ghi cha: Khi dung chirc Make dé tao 1 tap tin méi, néu tén tap tin méi trung véi tén
tap tin dd c6 da co thi thong bao sau s& hién ra. Tuy theo tinh hudng, di chuyén con
trd va bAm <Enter> dé c6 chon lua thich hop theo menu :

An MSTAT data file by that name already EXISTS:

(Mot tdp tin so liéu co tén do da co)

1.  Open file for input or Append s ip tin d@s @é nhép licu)

2. Append to existing file éi tiép vao tap tin da co)

3. Write over eXiSting file (M6 tdp tin méi va xda tdp tin cii)

4. Return to select another file (Chon iwa tap tin khéc)

Sau khai bdo ndy man hinh tr& vé menu 20.FILES Bam <ESC> dé thoat tro ra
menu chinh. Dén day ta di hoan tat phan khai bao tap tin. D4i voi tap tin cii thi
néu c6 sta chita s liéu trong do thi ta chon muc 41. SEDIT trong menu chinh.
Néu khong thi chi can chon cdc menu tinh toan khac trong menu chinh. Bdi voéi
tap tin mai tao thi phai chon thém muc 41. SEDIT trong menu chinh dé khai bao
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tiép cac bién va nhap sb liéu cho tinh toan. Sau d6 méi qua bude chon cac menu
tinh toan khac trong menu chinh.

Ghi chi: Khi dung chitc Make dé tao 1 tap tin méi, néu tén tap tin mdi tring voi
tén tap tin da c6 da co thi thong bao sau s€ hién ra

An MSTAT data file by that name already EXISTS:

(Mot tdp tin s6 lidu ¢ tén dé da co)

1. Open file for input or Append (M¢ tdp tin d6 dé nhdp liéu) 2.  Append to
existing file (Noi tiep vao tap tin da co)

Write over existing file (Mo tdp tin moi va xoa tap tin cii)

Return to select another file (Chon lya tap tin khac) Tuy theo tinh huéng, di
chuyén con tré va bam <Enter> dé c6 chon lya thich hgp theo menu trén.

2. Ung dung phian mém MSTATC xir Iy s6 liéu kiéu thi nghiém don yéu to

2.1 Kiéu hoan toan ngau nhién
B1.1L. Cac buwdrc tién hanh:

BL.IL1. Buéc 1: Mi héa & Bang sip xép so liéu

Ma hoa tén 7 nghiém thuc (NT) twong itmg véi 1, 2, 3,4, 5, 6, 7 (xem bang dudi)
Phan nhom céc s6 lidu va sap xép theo nghiém thirc va lap bang sap xép sd lidu
nhu sau:

Nghiém thuc Ma héa NT Nang  Suét (Kg/ha)

Dol-mix (1kg) 1 2537 2069 2104 1797
Dol-mix (2kg) 2 3366 2591 2211 2544
DDT+BHC 3 2536 2459 2827 2385
Azodrin 4 2387 2453 1556 2116
Dimecron-Boom 5 1997 1679 1649 1859
Dimecron-Knap 6 1796 1704 1904 1320
Control 7 1401 1516 1270 1077

B1l.11.2. Budc 2: Lap biang $0 liéu nhap

P4
]

NS
2537
2069
2104
1797
3366
2591
2211
2544
2536
2459
2827
2385
2387
2453
1556
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1997

1679

1649

1859

1796

1704

1904

1320

1401

1516

1270

~N| N N N o|lo|olo| oo ool b~

1077

B1.11.3. Buwéc 3: XU LY TREN MSTATC

CAC BUOC THUC HIEN
Budc 3.1. Khoi dong MSTATC

Budc 3.2.Tao,nhap tap tin Input a. Tao
tap tin MSTATC

b. Tao cu triic tip tin:
*Khai bién (variable)
- Bién 1. NT

- Bién 2. NS

* Khai s6 luong nhép (Case)
S6 case sé bang s6 LLL x

s6 NTS6 casen=4x7 =

THAO TAC CU THE

Vao thuy muc MSTATC

Chon tap tin MSTATC.EXE J
Trong menu chinh:

* Chon \Files\Path: chi duong dan
cho tap tin muén tao (néu luu trong
dia D thi go D:\ d) * Chon
\Files\Make: it tén Tap tin

*Tré vé menu chinh (bang phim
<ESC>)
* Chon \Sedit\Option\Define
# Bién 1:
-Title: g0 NT
-Type: <Spacebar> dé chon kiéu
NUMERIC
- Size: 14
+ Display format Left: 1 J
+ Display format Right: 0
#Bién 2:
- Title: GO NS
-Type: <Spacebar> dé chon kiéu
NUMERIC
-Size: 4
+ Display format Left: 4
+ Display format Right: 0
Khai 1an luot cho cac bién trong tap
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28 tin s6 liéu nhap.

*Tré ra menu Option J
*Nhap sb liéu theo sip xép &  Chon Insert Case
buodc 2 (B1.11.2) First case: 1

Last case: 28 d (tng s6 case tinh
tirs6 1)

* Bam <ESC> dén khi nao tro ra
menu SEDIT

*Chon Edit

Dung céc phim s6 va phim

MND>€

dé nhap sb liéu thanh 2 cot
nhu bang 1 (trang trudc.)

Bude 3.3 Xur ly th("ing ké: *Trd ra menu chinh

*Chon \ANOVAL

*Khai bién nhém:
- Enter the group variable Number (1-2):1
o

(bién NT)

- Lowest (mic thap nhdr): 1
- Highest (muc cao nhdy: 7
Khai s6 case s& st dung (28)

Get Case Range
The data file contains (28) cases. Do you wish to use all case? (Y/N)

(Tdp tin s6 liéu chira 28 hang sé liéu, ban c6 mudn ding hét khéng? (Chon
Y/N))
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Case Range 1-28
First selected case : 1

Last selected case : 28

(Nhdp hang s6 liéu dau tién:1)

(Nhép hang sé liéu sau ciing:28)
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*MSTATC sé liét ké ra danh sach céc bién
can

chon dé phan tich théng ké, dung phim T,\b di
chuyén dén bién muodn tinh thong ké (bién NS) ,
ér} <Spacebar> dé chon va bam phim . dé
bat
dau tinh toan.

ANOVAI1 |

Do you want to store your means at the end of your data file ?(Y/N):
\/p{nn co mu/x(m gf1~r cac gi/’r fr.f fVumg hinh tinh todan vao I"1lf/)(1' f{/l‘ﬂ n o/)( Ii.ﬁu

khong?)
Chon lya:

Y J: Luu trit cac gia tri trung binh cta bién chon lya trén (NS)
N : Khong luu trit cac gia tri trung binh ciia bién chon lua

trén (NS) | Variable 2 (NS) |

Do you want to perform single DF orthogonal comparisions
(constrasts)?(Y/N): N J

(Ban co muon thwc hién céc so sanh DF don truc giao khong?)
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Buéc 3.4. In két qua xir Iy:

May tinh bét dau tinh ton va hién menu:

Output options |

View out put on screen
Edit output

Print output

Save output to disk
Quit out put options

(Xem két qua 1én man hinh)
(Xem va sika két qua 1én man hinh)

( In két qua ra gidy)

( Luru két qua vao dia)

(Thoat ra khoi menu options )
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File GT-MSTATC 2012 V4.2.1 - 6/12/2013 Phan tich thong ké theo cdc kiéu b6 tri TN
Chuong 1 : Thi nghiém don yéu to
Bai 1: Kiéu hoan toan ngau nhién
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Trang 21

Dung ¥, T va . dé chon cach thé hién két qua tinh toan.

Chon View out put on screen dé xem két qua tinh toan 1én man hinh.

Két qua xur 1y thong ké s& duoc ghi trong bang 1R (ANOVA) trong phan két
qua xtr ly MSTATC.

Néu két qua bang ANOVA cho thay Fiinn c6 ¥ nghia & mitc d nao thi ta lam
mot budc tiép theo 1a trac nghiém phan hang cac nghiém thirc & mirc ¥ nghia tuong
ung.

B1.11.4. Buéc 4: TRAC NGHIEM PHAN HANG

- Tré ra menu chinh chon muc RANGE

- Trong menu RANGE chon muc Parameters: nhap cac tham sb vao theo
trinh tu

nhu sau:

+ Mean Separation test: LSD hoac Duncan J

(diing <Space bar> dé chon kiéu trdc nghiém )

+Source of Means (ding <Space bar> chon): Keyboard

(chon kiéu nhdp cdc gid tri trung binh tir ban phim).

+ First Case (if disk): Bo qua muc nay vi da chon nhap tir ban phim

+ Variable No for Means wadp sé thi twe ciia cét bién cho gid tri trung binh ) 2«

+ Observations per Mean hdp s lin quan tric cho mét gid tri trung binh): 4 J

+ Number of Means wdp sé iwong gid tri trung binh): 7« (= sé nghiém thirc)

+ Alpha Level to use (pung <space bar> chon mite y nghia ciia thi nghiém: 0.05 hodc 0.01)-0.01
o

+ Error Mean Square (Nidp binh phitong ciia sai biét gid tri trung binh 1dy tir bang két qud
ANOVA vao): 94773.214

+ Degrees of Freedom: wrap ds tw do tir bang ANOVA) © 21

Sau khi nhap xong muc cudi cung, MSTATC tu dong chon muc Range ké
bén muc Parameters ctia menu RANGE . Bdm  dé nhép cac gid tri trung binh
ctia cac nghiém thtc (lay tir cot AVERAGE (gia tri trung binh) trong bang két qua
ANOVA 6 trén).

Keyboard Input of (Nhdp cac gia tri trung binh
Means ter ban phim)

{thp gla trl trung binh thw 1:
Mean 1.

Két qua trac nghiém phan hang cac nghiém thuc duoc ghi trong bang
1L.0.01 trong phan két qua xt Iy MSTATC.
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B1.III Két qua xir ly MSTATC:
Bdng 1R: Két qua xir Iy thong ké

Data file: CRD (Tén tdp tin xur ly)

Title:

Function: ANOVA-1

Data case no. 1 to 28

One way ANOVA grouped over variable 1 (NT)
with values from 1 to 7.

Variable 2 (NS)
ANALYSIS OF VARIANCE T1ABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.

931195.82
Between 6 5587174.929 1 9.826**  0.0000
94773.21
Within 21 1990237.500 4
Tota
I 27 7577412.429
Coefficient of Variation =  (hé sd
15.09% CV)
VARIABLE
Var. No. 3
(gid tri trung binh cua nghiém
thirc)
Numb
1 er Sum Average SD SE

1 4.00 8507.000 2126.750 305.99153.93

10712.00
2 4.00 0 2678.000 488.86153.93
10207.00
3 4.00 0 2551.750 193.58153.93
4 4.00 8512.000 2128.000 408.26153.93
5 4.00 7184.000 1796.000 162.96153.93

6 4.00 6724.000 1681.000 254.17153.93
7 4.00 5264.000 1316.000 188.38153.93
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Tota 57110.00

| 28.00 0 2039.643 529.76100.12
Within 307.85
Bartlett's test Ghi cha:

(Cot Average la gia tri trung binh
————————————— cua 7
Chi-square = nghiém thirc dimg dé nhdp khi tinh
5.559 trac nghiém)

Number of Degrees of Freedom = 6
Approximate significance = 0.474

Thi du trén cho thay thi nghiém trén c6 y nghia & mirc d6 0.01 (**) thi ta
tiép tuc lam trac nghiém LSD & mirc 0.01 :

Két qua trac nghiém phan hang s€ dugc in ra nhu sau:

Bdng 1L.0.01: Két qua trdc nghiém ¢ mirc dé 0.01

Data File: Keyboard (Gia tri trung binh nhdp tir ban phim)
Function: RANGE (Trdc nghiém LSD)

Error Mean Square =

94770.

Error Degrees of

Freedom =21

No. of observations to

calculate amean =4

Least Significant

Difference Test

LSD value = atalpha =
616.3 0.010
Original Ranked Order (Thu tu
Order da sap xep)
Mea 2127 Mea 2678
n 1= .AB n 2= A
Mea 2678 Mea 2552
n 2= A n 3= A
Mea 2552 Mea 2128
n 3= A n 4= .AB
Mea 2128 Mea 2127
n 4= .AB n 1= .AB
Mea 1796 Mea 1796
n 5= . BC n 5= . BC
Mea 1681 Mea 1681
n 6= . BC n 6= . BC
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Mea 1316 Mea 1316
n 7= . C n 7= . C

B1.IV. Panh gia két qua thi nghiém bai 1:

- Dya vao két qua bang ANOVA (bang 1A) cho thiy sy khac biét gitra cac
nghiém thac rat co y nghia (F tinh **).
-Bang 1L.0.01 tric nghiém phén hang cac nghiém thirc ctia thi nghiém &
muc 0.01 cho
thay:
* C6 3 nhom NT khac biét rat c6 ¥ nghia duogc sap tir theo ning suét tir cao
dén thap A, B va C, trong do:
Nhom A: Gitra cac NT 1, 2, 3, 4 khong c6 su khac bigt va déu khéc biét so
v6i NT 7 (NT d6i chimg) (C)
Nhom B: Gitra cac NT 1, 4, 5 va 6 khong c6 sy khac biét
Nhom C: Céac nghiém thire 5, 6 khong khéc biét so véi NT 7 (NT d6i ching) Cac
NT 1, 4, 5, 6 1a nhitng NT trung gian vi ching thudc ca 3 nhom A, B va C
Panh gia két qua thi nghiém:
Nghiém thuc 2 (NT phun Dol-Mix 2kg) va 3 (DDT+BHC) cua thi nghiém
cho nang suit cao nhat.
Nhung su khéc biét vé ning suat gitta NT1 (NT phun Dol-Mix 1Kg) va NT2
khong co
y nghia & mirc 0.01 nén c6 thé khuyén céo ap dung NT 1, 2, 3 tiy theo tinh hinh
thuc té va hiéu qua kinh té.
2.2. Kiéu khoi day di hoan toan ngiu nhién
B2.11.1. Bwéc 1: Ma héa & Bang sip xép so liéu

Thu thap, mi hoa cac sd liéu va sap xép theo nghiém thirc theo bang:

Nghiém thtc (NT) M4 héa Ning suét (kg/ha) véi LLL thi

Kg hat giéng/ha nghiém thtrc 1 2 3 4
25 1 5113 5398 5307 4678
50 2 5346 5952 4719 4264
75 3 5272 5713 5483 4749
100 4 5164 4831 4986 4410
125 5 4804 4848 4432 4748
150 6 5254 4542 4919 4098

Trong d6 : LLL : lan lap lai
B2.11.2. Budc 2: Lap bang so li€éu nhap

Lap bang sb liéu nhap (input) cho MSTATC tir bang trén.

NT | LLL NS
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B2.11.3. Bwoc 3:

CAC BUOC THUC
HIEN 3.1. Khéi
dong MSTATC

3.2. Tao & nhap tap tin
Input
a. Tao tap tin MSTATC

b.Tao cau tric
tap tin: * Khai
bién (variable)
Bién 1: NT(nghiém
thikc t)

XU LY TREN MSTATC

THAO TAC CU THE
*Vao thu muc MSTATC
CHON FILE MSTATC.EXE

* Chon \Files\Path: chi duong dan
cho tap tin mudn tao (néu khong can
d6i duong dan thi bo qua muc nay)
* Chon \Files\Make: Bit tén cho Tap tin
moéi Tré vé menu chinh (bang phim
<ESC>)
* Chon \Sedit\Option\Define (kiai bao bién)
# Bién 1: 1a bién NT
- Title: GO NT 4
-Type: <Spacebar> chon kiéu NUMERIC
- Size: 1 J+ Display format Left: 1

+ Display format Right: 0
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Bién 2: LLL (lan lap lai r)

Bién 3: NS (Ndng sudt)

* Khai s6 lu’o*ng nhap (Case)
S6 case = s6 LLL x s6 NT

Sécase=rxt =4x6 =24

* Nhap sb liéu theo sip xép &
budc 2 (B2.11.2)

3.3. Xir Iy thong keé:

# Bién 2: 1a bién
LLL
- Title: GO LLL J
-Type: <Spacebar> dé chon kiéu
NUMERIC
-Size:1d
+ Display format Left: 1
+ Display format Right: 0
# Bién 3: 1a bién
NS
- Title: GO NS
-Type: <Spacebar> dé chon kiéu
NUMERIC
- Size: 4 A
+ Display format Left: 4
+ Display format Right: 0
* Trd ra menu Options ( nhan ESC 1 lan)
* Chon Insert Case hoac
(\SEDIT\Options\InsertCase)
First case: 1 (S4 thu ty cua hang dau
tién)
Last case: 24 J (S6 thir tw ctia hang cubi
cung)
Tro ra menu
SEDIT (nhan ESC 1 lan)
* Chon Edit (trong menu SEDIT)
hodc chon tir menu
chmh(SEDIT\Optlons\Edlt) o

Dung cac phim sb va phlm mili ten de
di chuyén & nhap s6 liéu vao thanh 3 cot
nhu

bang 1 ‘

Tro ra menu chinh  (KESC> 2 1an)

* Chon muc 4. ANOVA-2

* Khai bién nhom:

- First group variable number: 1 4
(Khai bién ciia nghi¢m thirc - bién thit 1)

Lowest level : 1 Jd(wic thdp nhdt cia NT)
Highest level: 6 J(Mic cao nhdt cia NT)

- Second group variable number: 2
(Khai bién ciia ldn lap lai - bién thit 2)

Lowest level : 1 J(aiic thdp nhit cia LLL)
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ngheSt level: 4 4—I(Muc cao nhét ciia LLL)

- Sau khi khai xong s€ xuat hi¢én menu:

Choose up to 1 variable
* DUng phim ™ & chuyén dén bién
muon tinh thong ké, an <Spacebar>
dé chon bién mudn tinh 1én va bAm
<Enter>.
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MSTATC s€ hién ra man hinh sau:

 Output Options
Do you want to see means over the first group variable ?(Y/N):
(Ban ¢é muon xem cdc gid tri trung binh tinh todn & cdc mikc ciia bién
nhom thu 1 khong?)
Do you want to see means over the second group variable ?(Y/N):
(Bdn c¢6 muon xem cdc gid tri trung binh tinh todn ¢ cdc mike ciia bién nhém thir 2
khong?)
Do you want to save the means over the second group variable at the end
of your data file ?(Y/N):
(Ban co muérn’ gilF cdc gid tri trung binh tinh todn cia bién nhém 2 vao
cuoi tdp tin so liéu khong?)
Chon lua:

Y J: Xenv/ Luu trit cac gia tri trung binh cta bién nhom chon lya trén

N J: Xem/ Khong luu trit cac gia trj trung binh ctia bién nhém chon
lya trén

Variable 3 (Grain)

Do you want to perform single DF orthogonal comparisions
(constrasts)?(Y/N): N

(Ban c6 muon thuc hién cdc so sanh DF don tryc giao khéng?)

3.4. In két qua xir ly:
May tinh sau khi tinh toan sé hién ra menu:
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Output options

View out put on
screen

Edit output
Print output
Save output to
disk

Quit out put
options

(Xem Két qua 1én man hinh )
(Xem va sira két qua 1én man hinh)
( In két qua ra gidy)

( Luu két qua vao dia)

( Thoat ra khoi menu options )
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Dung ¥, T va o dé chon cach thé hién két qua tinh toan.

Chon View out put on screen dé xem két qua tinh toan 1én man hinh.
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File GT-MSTATC-2012 V4.2.1 - 6/12/2013 Chuong I : Thi nghiém don yéu t5~
Bai 2: Kiéu khoi day du hoan toan ngau nhién
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Trang 29

B2.III Két qua xir ly MSTATC:
Badng 2R: Két qud xir Iy thong ké Thi du 2

Data file: RCBD (7én tap tin xu ly)

Title:

Function: ANOVA-2

Data case 1 to 24
Two-way Analysis of Variance over
Variable 1 (NT) with values from 1 to 6 and over
Vvariable 2 (LLL) with values from 1 to 4.
Variable 3: NS

ANALYSIS OF VARIANCE TABLE
Degrees of Sum of
Source Freedom Squares Mean Square F-value Prob

1198330. 239666.1

NT 5 83 67 2.17"™ 0.1128
1944360. 648120.2

LLL 3 83 78 5.86 0.0074
1658376. 110558.4

Error 15 17 11

Non- 132308.4 132308.4

additivity 1 0 01 1.21
1526067. 109004.8

Residual 14 77 40

Total 23 4801067.83

Grand Mean= 4959.583 Grand Sum=119030.000 Total Count= 24
Coefficient of Variation= 6.70%
Means for variable 3 (Grain)

far cach level aof variahle 1 (freatment):
Ho—each1eve-oaHasei—HeatHeRt)-

Varl Var
Value 3Mean
-— - Ghi chu:
(Cot Var 3 Mean la gid tri
1 5124.000 trung binh
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ciia 6 nghiém thirc ding dé

2 5070.250 trdc nghiém
3 5304.250 phdn hang)
4 4847.750
5 4708.000
6 4703.250

Means for variable 3 (Grain)
for each level of variable 2
(replications): Var2 Value Var 3

Mean
1 5158.833
2 5214.000
3 4974.333
4 4491.167

B2.IV. Panh gia két qua thi nghiém bai tap 2:

Bang 2R cho théy Prob=0.1128 > 0.01 va 0.05 vay su sai biét gifta cac
nghiém thirc cta thi nghiém khong c6 ¥ nghia. Do d6 khong can thiét phai lam
trac nghiém phan hang.

2.3. Kiéu binh phwong latin
B3.IL1. Buéc 1: Bang ma héa & sip xép so liéu

Thu thap, mi hoa va sap xép cac sd liéu theo hang (Row), cot (Column),
nghiém thirc (Treatment) va 14p bang ma héa va sap xép s6 liéu nhu sau:

Row Column1 |[Column 2 Column 3 Column 4
1 1.640(B) [1.210(D) 1.425(C) 1.345(A)
2 1.475(C) [1.185(A) 1.400(D) 1.290(B)
3 1.670(A) |0.710(C) 1.665(B) 1.180(D)
4 1.565(D) |1.290(B) 1.655(A) 0.660(C)

B3.11. 2. Budc 2: Bang s6 liéu nhap

Lap bang sb liéu nhap (input) cho MSTATC tir bang trén.

Row

Column

Treatment

Yield

(BN

1.640

1.210

1.425

1.345

1.475

1.185

1.400

1.290

1.670

Wl WD -

Nl BNl

WPl Rl BN

0.710
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1.665

1.180

1.565

1.290

1.655

BN R B o I K] e

Al W] W

Wl

0.660
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B3.11. 3. Budc
3. Xir ly trén MSTATC

(Tham khao chi tiét & phan B1.11.3 bai 1)

CAC BUOC THU'C HIEN THAO TAC CU THE
3.1. Khéi dong MSTATC (xem bai thuc tap 1)
3.2. Tao va nhap tap tin
Input
a. Tao tap tin * Chon \Files\Path: chi duong
MSTATC dan cho

tap tin mudn tao
* Chon \Files\Make: DBt tén Tap

tin
b. Tao cu tric tip tin: Tré vé menu chinh bang <ESC>
* Khai bao bién * Chon \SEDIT\Options\Define
- Bién 1: Row (hang) #Bién1:1aR
- Bién 2: Column (c6t) #Bién2:1aC
- Bién 3 : Treatment (Nghiém thirc) (1) #Bién3:1aT
- Bién 4:Yield (Néng sudt) (Y) #Bién4:1aY

* Nhap s6 liéu theo sap xép o
hirve 2 (R 1T 20

’ (Cach khai bao cho mot bién xem & bai tap 1)
* Khai so lugng nhap

(Case) Tro ra menu Options
So case =s6 LLL * sé
NT * Chon Insert Case
First
nN=4*4=16 case: 14
Last
case: 16 J
Tr6é ra menu \SEDIT *
Chon Edit

Dung cac phim s6 va phim
nhap so6 liéu thanh 4 cot nhu bang 1.

3.3. Xir ly thong ké:
Tro ra menu chinh, chon muc 25.LATINSQ
- Khai bo bién :
Enter DEPENDENT (Yield) variable number (1-4): 4

A€
de
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(Khai s6 thu tw ciia bién ndng sudt )
Enter the variable numbers for the following (1 - 4)
Row: 1 . Column: 2 4 Treatment:3 4

(sé' thur tw bién hang) (56 thit tw bién cot) (s6 thir tu bién nghiém thirc)

Sau khi khai béo bién xong, MSTATC s& thong bao:

The number of treatments has been set to 4 because of the size of your file: J
(S6 NT la 4 do tinh todn tir s6 hang sé liéu khai bdo la 16)

Enter the number of first case (1-2): 1
(Nhdp hang bat dau cia sé liéu)
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3.4 In Két qua xir 1y:

Output options
View out put on screen
Edit output
Print output

Kem két qua 1én man hinh )

0N

Xem va swa két qua lén man hinh)

0N

Save output to (In két qud ra gidy)

disk tLuu ket qua vao dia)

Quit out put ( Thodt ra khoi menu options )
options
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Dung ¥, T va . dé chon cach thé hién két qua tinh toan.

Chon View out put on screen dé xem két qua tinh toan 1én man hinh.
B3.III Két qua xir Iy MSTATC:
Bdng 3R : Két qud thi nghiém bai tdp 3

Data file: LATIN (zén tap tin)
Title:
Function: LATINSQ
Data case no. 1to 16
Variable 4: Grain yield
LATINSQUAREANALYSISOF
VARIANCE
Treatment----- -------- Row--- -==---= —ommv
e Column -
Mea
Mean Total Mean Total n Total
1.58
1.464 5.85 1.405 5.62 8 6.35
1.09
1.471 5.88 1.337 5.35 9 4.39
1.53
1.067 4.27 1.306 5.22 6 6.14
1.11
1.339 5.36 1.293 5.17 9 4.47
Grand Grand
Total = 21.36 Mean = 1.335
Coefficient of
variation = 11.01%
0.07 0.10
Sx = 3 Sd = 4
ANALYSIS OF VARIANC
E TABLE
Degrees of Sum of Mean F
Sour Value
ce Freedom  Squares Square Prob
0.71

Rows 3 0.03 0.010 0.47 7
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0.00

Columns 3 0.83 0.276 12.77 5
Treatment 0.02
S 3 0.43 0.142 6.59* 5
Error 6 0.13 0.022

Total 15 1.41

Dua theo bang 3R su sai biét giita cac nghiém thirc ¢ ¥ nghia, tiép tuc tric
nghiém phén hang , ta dugc két qua nhu bang sau:

Bang 3L0.05 :
Data File : Keyboard (gia tri trung binh ciia nghiém thirc nhap tir ban
phim)
Function : RANGE
Error Mean Square = 0.02200
Error Degrees of Freedom =6
No. of observations to calculate a mean =4
Duncan’s Multiple Range test

LSD value = 0.2566 at alpha = 0.050
Ranked
Original Order Order
Mean = 1.460A Mean 2=1470A
Mean = 1.470A Mean 1=1.460 A
ean = 1.070 B Mean 4=1340 A
Mean = 1.340A Mean 3=1.070 B

B3.IV. Panh gia két qua thi nghiém bai tap 3:
Sinh vién dua theo cach danh gia bai tap 1 tu danh gia két qua bai tap nay
3. Ung dung phan mém MSTATC xit 1y so li¢u kiéu thi nghiém da yéu to
3.1. Kiéu hoan toan ngiu nhién
B4.11.1. Buéc 1: Mi héa & Bang sip xép s liéu

Thu thap, phan nhém, ma héa va S?ip Xép cac sb liéu theo lan lap lai (LLL), mat do
(yéu té A), gia thé (yéu t6 B):

M3 hoa: Factor A: Mat do ciy: 4 cay /chau gan 13 1, 10 ciy/ chdu gan 14 2

FactorB: Gia thé: A (Agar) gan 1a 1, V (Vermiculte) gan 1a 2, D (Xo dira) gan 1a 3.

Béng két qua trong luong kho trung binh (mg/cdy) (TL) ctia cic nghiém thic:
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Mat do cy (Factor A)
Gia thé 4 cay/ chau (1)
(Factor B)

A (1) 502.40 | 515.15 500.60
V (2) 606.85 | 586.10 | 605.35
D (3) 574.20 | 635.70 588.45

10 cay/chau (2)
A (1) 388.90 | 312.45 | 336.35
V (2) 285.25 | 294.00 320.10
D (3) 446.45 | 453.20 | 477.70

B4.11.2. Bwéc 2: Lap bang sb liéu nhap

Buwoc 3:

LLL

FactorA

Factor B

TL

502.40

515.15

500.60

606.85

586.10

605.35

574.20

635.70

588.45

388.90

312.45

336.35

285.25

294.00

320.10

446.45

453.20

WINFPIWINRFRP|WINRFRPWINFP|W NP W DN -

NIEN EN I I RS EN I D Y Y S S S S S S S N

W WIWINININRFP|I R W W W NDNIN PP -

477.70

Xir ly tréen MSTATC

CAC BUO'C THU’C HIEN 3.1. Khéi dong

MSTATC

3.2.Tao,nhap tap tin Input a. Tao tip tin

MSTATC

THAO TAC CU THE
Vao thuy muc MSTATC

Chon tap tin MSTATC.EXE J
Trong menu chinh:
* Chon \Files\Path: chi duong dan
cho tap tin mudn tao (néu luu trong
dia D thi gd8 D:\ d) * Chon
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\Files\Make: Bat tén Tép tin
b. Tao ciu tric tip tin: . .
* Khai bién (variable) *Tro vé menu chinh (bang phim <ESC>)
- Bién 1: LLL(ldn lip lai) * Chon \SEDIT\Options\Define
#Bién 1:
-Title: g0 LLL 4
-Type: G6 <Spacebar> dé chon kiéu
NUMERIC
-Size:1d
Bién 2: A (véu té A:mdt dé cdy) ¥ D!splay format L?ﬂ: 1d
+ Display format Right: 0 J
# Bién 2:
- Title: GO A A

- Bién 3: B (véu 16 B: gid thé) # Bién 3:
- Title: G6 B 4
-Type: G& <Spacebar> dé chon kiéu NUMERIC
-Size:1d
+ Display format Left: 1
ot Display format Right: 0 J
- Bién 4: TL (trong heong khé) # Bién 4:
- Title: G6 TL J
-Type: G6 <Spacebar> dé chon kiéu NUMERIC
-Size:6J
+ Display format Left: 3
+ Display format Right: 2

* Khai s6 dong nhap liéu (Case) * Tré ra menu Option
S6 Case
n =LLLXAXB Chon Insert Case

= 3x2x3=18 First case: 1.

Last case: 18  (tong 56 case tinh tir 56 1)

* Nhap s6 liéu theo bang sap xép * Tré ra menu Sedit
¢ budc 2 * Chon Edit
. \ vl -
Duing cac phim so va phim T de

nhap so li¢u nhu bang so6 liéu & budc 2

3.3. X ly théng keé: Tré ra menu chinh, chon menu 19.FACTOR
May s€ hoi: Would you like to do covariance analysis? Y/N : N
(Ban co muoén tinh hiép phwong sai khong?)
Vao menu | FACTOR:Design menu |
Chon muc: 1. CRD 2 Factor (a)
Vao menu | FACTOR: ANOVA Table for this |
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model

May tinh s€ hién ra mot bang liét ké cac cong thirc tinh cho ching ta kiém tra lai; néu
ding ta chon Y, néu sai chon N dé chon lai kiéu thi nghiém.
Khi chon Y, man hinh s€ hién menu:

FACTOR: First Variable (Replication) (Bién dau tién phai la bién lan lap lai LLL)

Enter the desired Variable Number: 1d {(Nudp s6 thit tw cét ciia bién LLL)
Enter the lowest level for this Variable: 1 J (Nhép mike thap nhat ciia bién LLL)
Enter the highest level for this Variable : 3 d  (Nadp mitc cao nhdt cua bién LLL)

Sau khi khai bao xong bién thir nhat man hinh s& hién menu:

FACTOR: Second Variable (Factor A) |
Enter the desired Variable Number: 2 (Nhap s6 thit tir cét ciia bién A)

Enter the lowest level for this Variable: 11 ((Nrép mirc thap nhat cia bién A)
Enter the highest level for this Variable : 24 (Nadp mitc cao nhit cua bién A')

Sau khi khai b4o xong bién th(r hai, man hinh s& hién menu:
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FACTOR: Third Variable (FactorB) (Bién thir ba la bién cua yéu t6 B: Gid thé)
Enter the desired Variable Number: 3d (Nhdp s6 thir tie ciia bién B)
Enter the lowest level for this 1 (Nhdp mikc thap nhdt ciia bién B)

Variable: 3 (Nhdp mike cao nhdt cud bién B)
Enter the highest level for this Variable
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(Néu chuing ta khai sai v6i véi cac ndi dung trong tap tin nhap thi may sé bao 18i va kéu tit tit,
lac d6 ta kiém tra va khai lai cho dung)

Sau khi khai bdo xong 3 bién, man hinh s& liét ké lai nhiing thong s da dugc khai bao
dé kiém tra lai. Néu sai chon N dé khai lai, néu ding chon Y s& hién 1én menu:
Get case Range

The Data file contains 18 cases. (7dp tin sé liéu dang cé 18 hang)
Do you wish to use all cases? (Y/N)

(Ban c¢é muén diing hét ca khdng? Y/N)

Tong sb case trong trudng hop nay 1a 18 ,

Chon Y: néu tap tin s6 liéu chira dung 18 case , nguoc lai

Chon N: va nhap lai s6 case cho dang theo First case va Last case.
Sau d6 chon bién s6 liéu can xir 1y:

| Choose up to 1 variable (Press ESC to quit)
® 01 (NUMERIC) LI'L

02 (NUMERIC) A (Mat a cdy)

03 (NUMERIC) B (Gid thé)

04 (NUMER'C) TL (Trong lwong khé)

Dung T,Jr di chuyén dau dén bién so6 04 va gd <Space bar> chon bién tinh toan
la TL, sau d6 bam .

Lac nay trén man hinh s€ hién ra:

Do you want all means stored at the end of your file? Y/N
(Ban co muon chwra lai cac gid tri trung binh o cudi file?)
Chon Y hoac N va <Enter>, MSTATC sé€ tinh va hién ra menu:
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Output options

View out put on (Xem két qua 1én man hinh )

screen i

Edit output (Xem vd sita ket qud lén man hinh)
Print output ( In két qua ra giay)

Save output to disk ( Luru két qua vao dia)
Quit out put options (Thoat ra khoi menu options)
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Dung 4, T va J dé chon cach thé hién két qua tinh toan.

Chon View out put on screen dé xem két qua tinh toan 1én man hinh.

3.2. Kiéu khoi day dii hoan toan ngiu nhién

* S dd bd tri: Xem lai phan 1y thuyét PPTN [1].
Thi du so d6 bd tri kiéu khdi ddy du cho thi nghiém 2 yéu t: 3 gidng x 5 mtrc d6 dam
v6i 4 1an 1ap lai, mdi 1an 1ap lai xem nhu mot khoi .

Voi:
NO: 0 kg dam /ha (khong bon), N1: 30 kg dam/ha, N2: 60 kg dam/ha
N3: 90 kg dam /ha, N4: 150 kg dam/ha
Lan lap Khbi

V3N2 V2N1 V1Ng V1N1 V2N3
Rep. | V3No V1N3 VaN4 V1N2 V3N3
V2N4 V3N1 V2Np V1No V2N2

VN VN VN VN VN

2 3 3 3 11 2 0 2 1

V N V N V N V N V N

Rep. Il 13 3 2 12 14 2 4
V1No V3N4 V2N2 V3N1 V3Np

VN VN VN VN VN

11 3 0 10 31 1 4

V N V N V N V N V N

Rep. Il 2 2 12 13 2 4 3 4
V2No V3N2 V2N1 V2N3 V3N3
V1N2 V2N2 V2oN4 V1Ng V2No

V N V N V N V N V N

Rep. IV 13 31 1 4 11 2 3
V3Ng V2oN1 V3N2 V3N3 V3Ng

* Pac diém:

- Thi nghiém c6 bao nhiéu lan l3p lai thi s& c6 bay nhiéu khéi.
- Trong mot khoi co day du cac cong thirc to hop theo hai yéu t6 va bd tri hoan
toan ngau nhién trong cac 16 don vi ciia khi.
Dic diém chon lua hudng b tri va hinh dang khdi ¢ thé tham khao thém phan B2.1.3,
bai 2 cuia tai lidu nay.

BS.IL Cic buérc tién hanh:
B5.IL1. Buéc 1: Mi héa & Bang sip xép sb liéu

Thu thap, phan nhém, sap xép cac sb liéu Ning suit (Grain Yield) theo 1an lap lai
(Replications), giéng (Varieties), dam (Nitrogen) va lap bang két qua nhu sau:
Ma hoa:
Factor A: Gidng
+ 3 gidng V1, V2 va V3 thanh 1,2 va 3.
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Factor B: bam

+ 5 mtrc d§ dam NO, N1, N2, N3 va N4 thanh 1, 2,3,4 va 5

Nitrogen Grain Yield
Level (t/ha)
(kg/ha) Rep. 1 [Rep. Il [Rep. 11T [Rep. 1V

V1(1)

NO (1) 3.852 2.606 [3.144 |2.894

N1 (2) 4.788 4936 4.562 |4.608

N2 (3) 4.576 4454 14.884 [3.924

N3 (4) 6.034 5276 5.906 |5.652

N4 (5) 5.874 5916 [5.984 [5.518
V2 (2)

NO (1) 2.846 3.794 4.108 [3.444

N1 (2) 4.956 5128 14.150 J4.990

N2 (3) 5.928 5.698 5.810 4.308

N3 (4) 5.664 5.362 16.458 |5.474

N4 (5) 5.458 5546 [5.786 [5.932
V3 (3)

NO (1) 4.192 3.754 3.738  [3.428

N1 (2) 5.250 4582 4.896 |4.286

N2 (3) 5.822 4848 [5.678 }4.932

N3 (4) 5.888 5524 16.042 |4.756

N4 (5) 5.864 6.264 6.056 |5.362

B5.11.2. Buée 2: Lap béng s6 liéu nhiap

Lap bang sd liéu nhap (tap tin input) cia MSTATC dua theo bang két qua trén.

Factor

A

Rep. | (giong)
1 1
2 1
3 1
4 1
1 1
2 1
3 1
4 1
1 1
2 1
3 1
4 1
1 1
2 1
3 1

Factor B
(dam)

AP EKNNKNNNEFRPRERREE

Grain Yield

(NS)

3.852
2.606
3.144
2.894
4.788
4.936
4.562
4.608
4.5(6
4.454
4.884
3.924
6.034
5.276
5.906

131



AP NP AP N PP AN PFP PP NP PNPFPFPRPONEFEPFPRPONPEPPRPWONEFEPRPEENERPERENPEFPPRPONE A~

5.652
5.874
5.916
5.984
5.518
2.846
3.794
4.108
3.444
4.956
5.128
4.150
4.990
5.928
5.698
5.810
4.308
5.664
5.362
6.458
5474
5.458
5.546
5.786
5.932
4.192
3.754
3.738
3.428
5.250
4.582
4.896
4.286
5.822
4.848
5.6/8
4.932
5.888
5.524
6.042
4.156
5.864
6.264
6.056
5.362
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B5.11.3. Buéc 3: XU LY TREN MSTATC

(Tham khao chi tiét & phan B1.IL.3 bai 1)

CAC BUO'C THUC HIEN THAO TAC CU THE

3.1. Khoi dong MSTATC (xem bai thuc tap 1)

3.2. Tao va nhap tap tin Input

a. Tao tap tin MSTATC * Chon \Files\Path: chi duong dan cho

tap tin mubn tao
* Chon \Files\Make: Bat tén Tap tin
b. Tao céu tric tip tin:Tré vé menu chinh (bang phim <ESC>)

* Khai bién (variable) * Chon \Sedit\Option\Define
-Bién 1: Rep. (ldn Igp lai) # Bién 1: 1a bién Rep.

-Bién 2: Factor A (gidng) # Bién 2: 1a bién Factor A
-Bién 3: Factor B (dam) # Bién 3: la bién Factor B
-Bién 4: Grain Yield (Ning sudt) # Bién 4: 1a bién GrainYield

(Cdch khai bdo cho mét bién xem & bai tdp 1)
* Khai s6 lwong nhap (Case)
S6 case = s6 Rep x s6 mirc dé cia Factor A x s6
mite d6 Factor B S6 casen=4x3x 5 = 60
Tro ra menu Options chon Insert Cases
First case: 1 /
Last case: 60 ~/

* Nhap s6 liéu theo Tré ra menu SEDIT, chon Edit
“ 4 \ , , A \ r ,P W ? e A A A
sap x€p ¢ budc 2 Dung cac phim s6 va phim dé nhap so
li¢u thanh 4 cot nhu bang 1.
3.3. Xir Iy théng ké: Tré ra menu chinh, chon menu 19.FACTOR

May sé& hoi: Would you like to do covariance analysis? Y/N : N
(Ban c6 mudn tinh hiép phwong sai khéng?)

May tinh s& hién ra mot bang liét ké cac cong thic tinh cho chung ta kiém tra lai; néu
ding ta chon Y, néu sai chon N dé chon lai kiéu thi nghi¢m.
Khi chon Y, man hinh s€ hién menu:
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FACTOR: First Variable (Replication) (Bién dau tién phai la bién lan Idp lai Rep.)
Enter the desired Variable Number: 1 YNhdp s6 thir tw cét ciia bién Rep.)
Enter the Iqwest level for thIS. Val’léblei 1 .J( hdp mirc thcfp nhét cua bién
Enter the highest level for this Variable : 4 .45 )

(thp mike cao nhdt cua bién Rep.)
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Sau khi khai bao xong bién thir nhit man hinh s& hién menu:

FACTOR: Second Variable (Factor A)
Enter the desired Variable Number: 2.

(Bién thir hai la giong Factor A)

(thp $6 thir tw cét cuia bién Factor A)
(Nhédp mikc thdp nhat cia
Enter the lowest level for this Variable: 1.1 |bién Factor A)

(Nhdp mikc cao nhdt cud
Enter the highest level for this Variable : 3. |bién Factor A)

Sau khi khai bao xong bién thr hai, man hinh s& hién menu:

FACTOR: Third Variable (FactorB)

(Bién thir ba la dam Factor B)
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Enter the desired Variable Number: 3 (Nhdp s6 thir t cét ciia bién FactorB)
Enter the lowest level for this 11 (Nhép mirc thap nhat ciia bién FactorB)

Variable: 5 (Nhdp mikc cao nhdt cua bién FactorB)
Enter the highest level for this Variable
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(néu chung ta khai sai v&i v6i cac ndi dung trong tap tin nhap thi may s& bao 18i va kéu tit tit,
lac d6 ta kiém tra va khai lai cho dung)

Sau khi khai bdo xong 3 bién, man hinh s& liét ké lai nhiing thong s da dugc khai bao
dé kiém tra lai. Néu sai chon N dé khai lai, néu dang chon Y s€ hién 1én menu:
Get case Range

The Data file contains 60 cases. (Tdp tin sé liéu dang cé 60 hang)
Do you wish to use all cases? (Y/N)

(Ban ¢6 mudn diing hét cic hang khong? Y/NJ)

Tong sb case (sb sb lidu) trong truong hop nay 1a 60,
Chon Y: néu tap tin s6 liéu chira dung 60 case, nguoc lai
Chon N va nhap lai s6 case cho ding theo First case va Last case. .
Sau khi nhap xong, MSTATC s& hién menu cho ta chon bién so liéu can xur 1y:

Choose up to 2 variable (Press ESC to quit)
01 (NUMERIC) Rep (Replications)

02 (NUMERIC) FactorA ( Varieties)
03 (NUMERIC) FactorB (Nitrogens)
04 (NUMERIC) Grain Yield

X

. . R A P A (¥4 A A < A J4
) Dung phim miii tén di chuyén dau dén bien so 04, bam <Space bar> chon bién, sau do6
nhan phim <Enter>.

Luc nay trén man hinh s¢€ hién ra:

Do you want all means stored at the end of your file? Y/N
(Ban c6 mudn giir lai gid tri trung binh & cudi file khong? Y/N)
Chon Y hoac N va <Enter>, MSTATC sé€ tinh toan va hién ra menu:
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Output options

View out put on screen
Edit output

Print output

Save output to disk
Quit out put options

Dung 4, T va 4 dé chon cach thé
hién ket qua tinh toan.

Chon View out put on screen thé hién két
qua tinh toan 1én man hinh.

(Xem két qua 1én man hinh)

(Xem va sira két qua 1én man hinh)
(In két qua ra gidy)

(Luu két qud vao dia)

(Thoat ra khoi menu options )
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TOM TAT BAI 7

MSTATC la mot phan mém vi tinh théng ké chuyén dung trong thi nghiém ndng nghiép giup cho
viée xur 1y s0 liéu va tinh toan thong k&€ mét cach nhanh chong va chinh xac.

MSTATC chtra khoang gan 50 menu con (option) c¢6 nhitng chirc nang khac nhau duoc liét ké
trong menu chinh, trong sé d6 c6 nhing option thudng duge st dung thudong xuyén . Nhimg phan
sau ddy s& trinh bay cach sir dung va xir Iy co ban nhit cia MSTATC dung trong phuong phap thi
nghiém Nong nghiép.

Thong thudng khi sir dung MSTATC, phai thong qua mot sd budce thé hién trong so dd

Bwocl LAPTAP TINSOLIEUNHAPCHOMSTATC

Buwrgc2 Sdp Xép va md héa so liéu thinghiém
theo cach xir Iy caa MSTATC

Budcd tri di Thc hién trong MSTATC
" Bae gém cdc menu con:
FILES

-Make: Tzo t3p tm ma -d3t t2n cho t2p tm
- Open: Mo mot t2p tm d2 co sin
-Path: Chi dwéng dén cho tip tin

- Tzo c2u tric t3p tm

SEDIT - Ehai bién
- Nhip Léu cho tip tin dif hign
- Strachiratap tm dit hén

ANOVAL ANOVA? LATINSQ FACTOR

S Bhi 56 1iéu Swoe 0k b xong B gud 5 Jwpe wwdr ra
i cdc danp tronE meny con cla meny PRINT

¥ - View: K&t qua hién lén man hinh 82 xam.
FR]NT - Edit: K2t qua lnén 12n man hinh va sira chitadwoe.
- Save to disk: Luu k2t qua vao dia

- Print output: In k2t qua ra giay.

L3

=10
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CAU HOI ON TAP BAI 7
Bai 1: Str dung phan mém thong ké MSTATC, phan tich két qua thi nghiém sau.
Nguoi ta thuc hién mot thi nghiém kiéu khéi ddy dii ngau nhién cho thi nghiém 2 yéu
td: 2 loai thudc (T1, T2) x 4 mirc do c6 dai (C1, C2, C3, C4) véi 4 lan 1ap lai, mbi
lan 1ap lai xem nhu mot khoi . Két qua ning suat laa (tin / ha) duoc liét ké & bang
sau theo nghiém thirc cua cac khbi:

Nghiém thirc | Niing suat hia (tan/ha)
LLL1 LLL?2 LLL3 LLL 4
T1
C1 3974 4769 3144 2894
C2 5012 5489 4562 4608
C3 6642 7021 6884 7924
C4 1364 3645 5906 5652
T2
Cl 4903 4698 5984 5518
C2 3864 5697 4108 3444
C3 5013 4902 4150 4990
C4 6061 6482 5810 6908

Cau 1: Khai b4o bién, mi hoa céac nghi¢m thuc

Cau 2: Nhap s6 lidu theo kiéu thi nghiém kiéu khdi day di ngéu nhién cho thi nghiém
2 yéu to

Cau 3: Phan tich phuong sai (ANOVA/FACTOR)

Cau 4: So sanh sy khac biét giita cac nghiém thirc (néu F value c6 y nghia).

Cau 5: Panh gia két qua thi nghiém

Cau 6: Khuyén cao nong dan st dung

Bai 2: Sir dung phan mém théng ké MSTATC, phan tich két qua thi nghiém sau.
Ngudi ta thyc hién mot thi nghiém kiéu khéi day dii ngau nhién cho thi nghiém 2 yéu
t0: 2 mirc do nhiém bénh (B1, B2) x 4 liéu lugng thuoc (T1, T2, T3, T4) véi 4 lan
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1ap lai, mdi lan lap lai xem nhu mot khéi . Két qua nang suét la (tén / ha) duoc liét
ké & bang sau theo nghiém thirc ctia cac khbi:

Nghiém thirc | Niing suat hia (tan/ha)
LLL1 LLL?2 LLL3 LLL 4
Bl
T1 3974 4769 3954 2894
T2 5012 5489 5029 4608
T3 6642 7021 4597 7924
T4 1364 3645 6946 5652
B2
T1 4903 4698 3098 5518
T2 3864 5697 4986 3444
T3 5013 4902 5987 4990
T4 6061 6482 7394 6908

Cau 1: Khai bao bién, mi hoa cac nghiém thirc

Cau 2: Nhap s6 liéu theo kiéu thi nghiém kiéu khéi day du ngiu nhién cho thi nghiém
2 yéu to

Céau 3: Phan tich phuong sai (ANOVA/FACTOR)

Cau 4: So sanh sy khac biét giita cac nghiém thirc (néu F value c6 y nghia).

Cau 5: Panh gia két qua thi nghiém

Cau 6: Khuyén cdo nong dan sir dung

Bai 3: Str dung phan mém thong ké MSTATC, phan tich két qua thi nghiém sau.
Nguoi ta thyc hién mot thi nghiém kiéu khdi day du ngdu nhién cho thi nghiém 2
yeu to: 2 loai sau (L1, L2) x 4 loai thuéc (T1, T2, T3, T4) voi 4 lan 13p lai, moi lan
1ap lai xem nhu mot khéi . Két qua nang suat lua (tan / ha) dugc liét ké & bang sau
theo nghiém thirc cua cac khbi:

Nghiém thirc | Niing suat hia (tan/ha)
LLL1 LLL 2 LLL 3 LLL 4
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L1
T1 9974 9769 8954 9896
T2 5012 5489 5029 4925
T3 6642 7021 4597 5987
T4 6875 3645 6946 4987
L2
T1 4903 4698 3098 4615
T2 3864 5697 4986 5126
T3 5013 4902 5987 5987
T4 6061 6482 5394 6084

Cau 1: Khai b4o bién, mi hoa céc nghi¢m thuc

Cau 2: Nhap s6 lidu theo kiéu thi nghiém kiéu khdi day du ngau nhién cho thi nghiém
2 yéu to

Cau 3: Phan tich phuong sai (ANOVA/FACTOR)

Cau 4: So sanh su khac biét gita cdc nghiém thuc (néu F value ¢6 ¥ nghia).

Cau 5: Panh gia két qua thi nghiém

Cau 6: Khuyén cdo nong dan st dung

Bai 4: Sir dung phan mém théng ké MSTATC, phén tich két qua thi nghiém sau.
Nguoi ta thyc hién mot thi nghiém kiéu khdi day du ngau nhién cho thi nghiém 2 yéu
t06: 2 thuoc (T1, T2) x 4 mirc d0 bon phan lan (P1, P2, P3, P4) véi 4 1an lap lai, moi
lan 1ap lai xem nhu mdt khoi . Két qua nang suat lta (tan / ha) dugc liét ké & bang
sau theo nghiém thirc cua cac khoi:

Nghiém thirc | Ning suit lia (tan/ha)
LLL1 LLL 2 LLL 3 LLL 4
T1
P1 3974 2606 3144 2894
P2 5012 4936 4562 4608
P3 8642 4454 4884 3924
P4 1364 5276 5906 5652
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T2
P1 4903 5916 5984 5518
P2 3864 3794 4108 3444
P3 5013 5128 4150 4990
P4 5061 5638 5810 4308

Cau 1: Khai b4o bién, mi hoa céac nghi¢m thirc

Cau 2: Nhap s6 lidu theo kiéu thi nghiém kiéu khdi day du ngau nhién cho thi nghiém
2 yéu to

Cau 3: Phan tich phuong sai (ANOVA/FACTOR)

Cau 4: So sanh su khac biét gita cac nghiém thirc (néu F value c6 ¥ nghia).

Cau 5: Panh gia két qua thi nghiém

Cau 6: Khuyén cdo nong dan sir dung
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BAI 8: TRAC NGHIEM PHAN HANG, PANH GIA VA KHUYEN CAO
SO LIEU XU LY TREN CAC PHAN MEM THONG KE
Ma bai MD 21- 08

Gio6i thiéu: Nhimg kién thirc co ban va nang cao tric nghiém phan hang, danh gia

va khuyén céo s liéu xtr Iy trén cac phan mém thong ké

Muc tiéu:

Trac nghiém phan hang, danh gia va khuyén cdo s6 liéu xtr Iy trén cac phan mém thong

Ké.

Noi dung:
1. Tric nghiém phéan hang
Gia thiét théng ké ap dung trong cac b tri thi nghiém: Gia thiét ban dau Ho:
T1=T2 ( Null Hypothesis) Khong co su khac biét giita cac nghiém thirc cua
thi nghiém. Gia thiét d6i khang Ha: T1 T2  (Alternative Hypothesis) C6 sir
khdc biét gifta cdc nghiém thirc ciia thi nghiém. Sau khi xtr 1y bang MSTATC,
bang két qua phan tich bién luong ANOVA cho phép danh gia giita cac nghiém
thirc cua thi nghiém sai bi¢t c6 y nghia hay khong, dwa vao cot gid tri
Prob(F)tinh, cu thé nhu sau: * Néu Prob (F)tinh > 0.05 (néu dung bang tra thi
Ftinh < F bang 0.05): Chap nhan gia thiét Ho; hay noi cach khac, su sai biét
gilta cac cac nghiém thic cua thi nghiém khong c6 ¥y nghia. Truong hop nay
trong bang s6 liéu tai cot Ftinh, dong nghiém thirc dang khao sat ghi thém chit
ns sau gia tri Ftinh.
* Néu 0.01 < Prob (F)tinh < 0.05 (néu dung bang tra thi Fbang 0.01> F tinh> F
bang 0.05): Bac bo gia thiét Ho & mirc y nghia 0.05; hay n6i cach khéc, sy sai
bi¢t gilta cac cac nghiém thuc cua thi nghiém c6 y nghia & mic do 0.05.
Truong hop nay tai ¢t Ftinh, dong nghiém thic dang khao sat ghi thém chit *
sau gia tri Ftinh. * Néu Prob (F)tinh < 0.01 (néu dung béang tra thi F tinh > F
bang 0.01): Bac bo gia thiét Ho & murc ¥ nghia 0.01; hay noi cach khac, su sai
biét gitta cac nghiém thirc cua thi nghiém rat c6 y nghia. Truong hop nay tai
cot Ftinh, dong nghiém thirc dang khéao sat ghi thém chir ** sau gia tri Ftinh.
Prob (F)tinh chi cho biét sur sai biét giira cac nghiém thirc cta thi nghiém c6 y
nghia hay khong ma thoi. Néu mudn biét chi tiét su khac biét giita cac nghiém
thire (néu c6) thi ching ta phai dung tric nghiém LSD hodc Duncan dé phan
hang chung, tir 46 danh gia két qua thi nghiém chi tiét hon.

Bang két qua tric nghiém phan hang LSD ho#c Duncan:

Sir dung tric nghiém LSD (Least Significant Difference Test):
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- Thuong dung trong cac thi nghiém c6 d6i chimg.
- Néu s nghiém thirc 16n hon 5, khéng nén dung tric nghiém LSD vi tat ca cac gia
tri trung binh cia cic nghiém thic chi dugc so sanh véi 1 gia tri LSD nén s6
nghiém thic cang nhiéu thi mtc d6 sai biét giita trung binh cua nghiém thic va gia
tri LSD cang tang va lam cho viéc phan hang khéng chinh x&c.
Sir dung tric nghiém Duncan (Duncan’s Multiple Range Test):
- Khi so sanh giita cac cip nghiém thic 1an nhau
- Khi s6 nghiém thirc tir 6 trd 1én nén ding Duncan thay cho LSD (dué6i 6 nghiém
thire thi trac nghiém LSD va Duncan khong c6 su khéac nhau).
Trén bang két qua trac nghiém phan hang khi xét & mirc y nghia (0.05 hodc
0.01), gia tr1 trung binh cua cac nghiém thirc duoc Xép hang theo thu tu ky tu
(A, B,..), nhiing gi4 tri trung binh ndo c6 it nhat mot ky tu giong nhau thi sy
khac biét gifta chiing khong c6 ¥ nghia.
Thi du trac nghiém phan hang vé chiéu cao ciy trung binh cila cac nghiém thirc
(NT) & mirc ¥ nghia 0.05 giita 4 nghiém thtc cia thi nghiém duoc danh dau xép
hang nhu sau:

Mean 1 =245 A
Mean 4 = 235 AB
Mean2 =215 B
Mean3=198 C
Panh gia: Tric nghiém phan hang & mirc y nghia 0.05 cho két qua 3 nhém
nghiém thic khac nhau c6 y nghia (nhom A, B, C), trong do:

- Nhom A c6 gia tri cao nhat gdom NT 1 va NT 4. Giira 2 NT nay su khac biét
khong c6 v nghia. - NT 4 khac biét khong c6 y nghia so voi NT 1 va NT 2 vi
NT 4 vira thugc nhém A vira thude nhém B.

- Tuy theo dic diém thi nghiém tai thoi diém khao sat (kiéu bo tri, yéu to thi
nghiém, nghi¢m thtrc thi nghiém, hiéu qua kinh té, 1oi ich khac....) ma chon ra
mot hodc hai nghiém thirc t6t nhét sau khi phan hang.

2. Panh gia két qua

Thong thuong cac s6 liéu dugce trinh bay béng bang s6 liéu va co thé duoc
minh hoa qua dd thi hodc biéu dé.
2.1. Phwong phap trinh bay bang bang s6 liéu

Pay dugc coi 1a phuong phap co ban cho viée trinh bay cac sb liéu nghién
ctru khoa hoc. Ciu tao ciia mét bang s6 liéu gém cac phﬁn sau day:

- SO thir ty ctia bang (thuong duoc danh gia sb theo th tu 1, 2, 3, 4...).
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Doi khi ¢6 kém theo cac chi s6 nhu 2a, 3b... trong do s6 thé hién ndi dung chinh
con chit thé hién nodi dung chi tiét cua ndi dung chinh do.

- Tén bang: tén bang ghi ngan gon, tom tat, nhung phai thé hién day du noi
dung cac s6 liéu trong bang. Cht y: Tén bang c6 thé ghi don vi do cua sb liéu thé
hién trong bang néu 14 thong nhét trong toan bang (bang chit trinh bay mot loai chi
tiéu).

- Than bang gdm cac hang ngang va cac cot doc. Cac hang ngang nén thé
hién nguyén nhan anh huoéng, con cac cot doc thé hién két qua ctia anh hudng.
Khong nén dé qua nhiéu cot doc chi nén tir 6 - 8 cot 1a vira. Con néu nhiéu nén tach
thanh cac bang gia sur 2a, 2 b...

- Phan ndi dung ghi trong bang: khi ghi chép s6 liéu can chu y. Mdi chi tiéu
(két qua) tuy theo hang ngang hay cot doc trong cach trinh bay nhung phai thong
nhat phan s 1¢ (s6 thap phan), phan sd thap phan lay nhiéu hay it tuy thudc vao
loai chi tiéu nghién ctiru va do chinh xac cia cac chi tiéu ay.Vi du vé mot bang sb
ligu

Bang 11. Anh hudng cua phan bén bon (phan hitu co) dén cac yéu té ning
suat va nang suat laa dic san vu mua

Chi tieuSé  Sb S6  hatTL (%) P 1000 Ning suit (ta/ha)
bong / hat/bong chac hat  hat Ly tuyét Thuc thu
1 (B/C) 10,0 154 105 67,9 19,20 42,34 324
I 11,2 152 99 65,4 19,27 4505 332
1l 11,3 179 128 71,3 19,29 5859 33,3
\Y 12,2 181 129 716 19,34 63,69 345
Vv 11,6 181 122 675 1927 5722 317
Chu thich:

- B/C: Pbi ching
- TL: Trong luong
- P: Trong lugng

Chu ¥: khi da quyét dinh lay phan s 1& thong nhat néu 1a s6 0 cling phai viét du.
2.2. Phwong phap dung d6 thi va biéu do

Trong béo céo khoa hoc ngudi ta thudng dung d6 thi hoic biéu dd dé mo ta
nhiing hién tugng hodc qua trinh ctia hién tuong. Do thi c6 tac dung lam sang to
hinh twong twong ddi phirc tap ma bang thong ké khé nhan biét, nhung dd thi lai
khong thé hién dugc do chinh xac cu thé ctia s liéu ma chi cho ta mot xu hudng.
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Nhiém vu chu yéu ctia dd thi va biéu do 1a dé so sanh nhing s6 licu théng
ké, biéu thi két cAu cua tong thé biéu thi qua trinh phat trién cta hién twong hoic
dién dat tinh hinh phan phdi giita cac don vi trong mot tong thé. C6 nhiéu loai biéu
dd nhu biéu d6 hinh cot, bicu d6 khéi chit nhat, bieu do hinh banh tron va bicu do
phan phdi. Con do thi thi c6 dang ta thudng goi 1a 1a @b thi duong biéu dién. Cach
v& d0 thi va biéu do nén cha y nhu sau:

- 6 thi duong biéu dién: 13 d6 thi dung duong biéu dién 1én xudng dé biéu
thi sy dién bién thay doi cta hién twong. N6 c6 thé phan anh qua trinh phat trién
cta hién tuong (dong thai). Loai d6 thi nay thudng dung dé biéu thi tinh hinh bién
d6i vé sb lugng ciia cac hién tugng thay doi theo thoi gian. Diéu nay thé hién qua
d6 thi (1). PS thi dudng bicu dién thi truc hoanh dudng biéu dién thoi gian, con
tryc tung biéu dién két qua cia chi tiéu nghién ctru theo thoi gian (46 thi 1)

Trén d6 thi biéu dién nhiéu duong c6 thé dung ky hiéu hoic mau sic khac
nhau dé v& mo ta gitip nguoi doc d& dang nhan biét.

S0 nhanh

—+—SL1

—-SL3

——SL4

——SL6

——SL8

—e—CR203

W3 253 W WA 154 20 2w 65 135 205 275 ooV eo U0l

Do thi 1: Pong thai dé nhanh cua cac dong, giéng vat liéu siéu laa co trién
vong dai dién vu xuan 2002

Do thi duong biéu dién thi truc hoanh biéu dién thoi gian, con truc tung biéu
dién két qua cua chi tiéu nghién ciru theo thoi gian xem d6 thi (1)

Trén db thi biéu dién nhiéu duong c6 thé dung ky hiéu hodc mau sic khac
nhau dé vé mo ta gitip nguoi doc dé dang nhan biét.

- Biéu db:

Tuy thudc vao loai chi tiéu biéu dién ma c6 thé dung cho phu hop véi biéu
dd sau:

+ Biéu dd hinh khdi chit nhat:

Pay 1a dang biéu dd hay dung biéu dién két qua cu thé ctia mot chi tiéu tai
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mot thoi diém nao d6. Thi du nhu biéu dién ning suit cia ciy trong theo Cac cong
thirc nghién ctru khac nhau.

Ty 16 mau 100-
séng 90-
%) 80
70+

60+

50+

40+

30+

20+

10

O.

60.2

O Choi
B Hat

5 10 15
The&i gian khir trung (phat)

Biéu d6 1. Anh hudng cia thoi gian khir tring mau dén ty 1¢ mau séng

Biéu do nay chi danh gia két qua qua do cao cua khoi chit nhat nén khi vé
lwu ¥ cho bang nhau vé chiéu ngang ctia khdi va khoang cach giita cac cong thirc
cling phai déu.

+ Biéu d6 hinh banh tron:

Dang nay hay duoc dung biéu dién co ciu cta mot tong thé (tinh theo %
tuong dbi). Ta c6 thé xem qua mé ta cua biéu dd (2) sau:

3.3% 2.9%

®  Pit cdy hang nim
=]

bat mat nudc nuodi ca

oDat vuon tap

Biéu d6 2. Hién trang st dung dat nong nghiép cua huyén T Son - Béc

Ninh ndm 1998
+ Biéu do phéan bd thyc ra ciing c¢6 thé biéu dién qua biéu d6 hinh banh tron.
Song néu nhu dung biéu dd hinh banh tron thi hinh dang khong cu thé, con néu
dung biéu d6 phan phdi sé cu thé va rd rang hon. Thi du nhu biéu dién trong lugng
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hay ty 1& % r& ciy phan bd ¢ cac do sau ting dat khac nhau (biéu do 3).
Do sau tang dat (cm)
20

40

60

80

100

Biéu do 3. Khéi luong ré cay ngd phan phoi o cac do sau tang dat trong

3. Tong két, viét bao cao thi nghiém va khuyén céo sir dung

Tong két thi nghiém 13 mot khau quan trong trong cong tac nghién ctiru khoa
hoc. N6 phan anh toan b két qua nghién ctru thi nghiém, chi can so liéu xac thyc,
phuong phap nghién ctru chinh xac thi du két qua nhiéu hay it déu khang dinh
duogc ¥ nghia khoa hoc. Cong viéc tong két thi nghiém gom cac nodi dung sau:

- Chinh 1y s6 liéu, tinh toan thong ké cac tham sb dai dién va dung céc tiéu
chuan thong ké dé xtr 1y va tir d6 rat ra két luan.

- Viét bao céo khoa hoc.

- Giam dinh két qua thi nghiém.
3.1. Chinh 1y s6 li¢u, tinh cac tham s6 thong ké va xir 1y thong ké két qua thi
nghi¢m

Sau khi cac sd liu da duoc tinh toan tir sd lidu tho ra s6 liéu tinh theo céc
tham s thong ké can thiét, cac so liéu nay phai dugc sap xép vao cac bang va can
thiét co thé dung do thi va biéu dd dé minh hoa. Qua trinh sap xép ta dé dang danh
g1a va so sanh két qua. Vi vay, khi tinh todn can hét strc can than tranh su nhan 1an.

Ngoai viéc so sanh cac két qua trong bang con can so sanh cac sé liéu trong
bang khac nhau. C6 nhan xét trén nhiéu sd liéu, phan tich mot cach toan dién cac
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s6 liéu thi két luan rat ra moi khach quan va chinh xac. Riéng s liéu vé ning sut
thi nghiém thi can dic biét quan tm nhiéu hon. Vi day 1a muc tiéu cudi cing danh
gia thanh cong cua thi nghiém. Do d6 can phan tich k§ ludng qua phén tich
phuong sai dé c6 d6 tin cay cao.

3.2. Viét bao cdo khoa hoc

Viét bao céo khoa hoc 14 trinh bay mot cach that sy khoa hoc va logic. Song
ngin gon két qua cuia cong trinh nghién ctru.

Noi dung ctia mot bao céo khoa hoc c6 thé bao gdm céc van dé nhu sau:

- Tén dé tai nghién ctru (hay tén thi nghiém) nhu d3 trinh bay trong dé cuong
nghién cuu.

- Tén tac gia, ghi rd tén nguoi chu tri va cac cong tac vién.

- Mo dau: Phan nay néu tinh cip thiét ciia van dé nghién ctru, muc dich va
yéu cau. Chu yéu 12 néi 16 1y do dan dén viéc thyc hién dé tai nay va nhimg van dé
gi can giai quyét y nghia khoa hoc va thyc tién. Viét ngan gon.

- Chuong I: Tong quan vé van dé nghién ciru

Phan nay néu bat dugc co sé khoa hoc cua dé tai nghién ctru, cling nhu céac
két qua nghién ciru co lién quan ma cac nha khoa hoc trén thé gidi va trong nudc
d3 1am duogc. Nén viét cac thong tin, co so khoa hoc ¢ dang trich dan tai liéu, tac
gia

- Chuong II: N61 dung va phuong phap nghién ciu

Trong chuong nay néu dugc dia diém, doi tuong, thoi gian cling nhu cac
phuong phap nghién ctru da dugc st dung trong dé tai ciing cac ndi dung va cic
chi tiéu nghién ctru ma d¢é tai dat ra.

- Chuong I1I : Két qua nghién ctru va thao luan

Viéc sap xép cac két qua tuy thudc vao phuwong phép trinh bay song can dam
bao tinh logic khoa hoc va khach quan, ddy duoc coi 1a phan chinh cia bao cdo
khoa hoc. Nén viét phan thao luan két qua & dang cau tur thé bi dong va han ché
dung cac tur thi, 1a, ma, cho nén, tdi cho rang, ...

- Phan két luan va dé nghi

Két luan néu tém tat nhitng nhan xét vé két qua cudi cing cua dé tai tir d6 co
thé dé xuat hudéng giai quyét cling nhu chu truong phuc vu san xuat. Vi vy két
luan phai khach quan, chinh xac. Chi két luan nhing gi da 1am dugc c6 két qua co
cac s litu chtirng minh. Khong suy luan, khong két luan chung chung va muon két
qua & chd khac dé dua thém vao bao cdo.

Tuy nhién, két luan khong noi chi tiét qua va cd dong qua can tim ra nhiing
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diém méi, diém hay dé dé xuat. D& nghi ghi ngin gon nhitng dé xuit dugc can tiép
tuc thuc hién dé dé tai hoan thién hon va khi ap dung vao san xuét dat hiéu qua cao
hon thiét thuc hon.

- Phan phu luc va tai liéu tham khao

Muc nay gdm c6 2 ndi dung sau:

+ Phu luc

Néu c6 cac sb liéu théng ké khong can thiét trinh bay ¢ chuong III (két qua
nghién ctru) thi trinh bay ¢ phu luc.

+ Tai liéu tham khao

Cudi ban bao cdo khoa hoc can phai c6 muc luc vé tai liéu di tham khao st
dung cho bao céo ciia minh. Céc tai liéu nay phai dugc sap xép theo tht tu A, B,
C... ctia tén tac gia, mdi tai liéu phai c6 tén tac gia roi dén tén sach hodc tén bai bao
trong tap chi, nha xuat ban va nim xuat ban. Néu 1a bai bao phai néu trang cia tap
chi, tén tap chi va $6 tap chi.

Vi vay béo céo khoa hoc can phai dat mot sé diéu kién sau:

- Tinh chinh x4c: tat ca céc tai liéu, s6 liéu, cac bang sd liéu, do thi, phuong
phép nghién ctru déu chuan va khach quan. Phéi c6 cic tiéu chuén (test) danh gia
cu thé va cudi clng 14 sai s6 thi nghiém c6 dang tin cy hay khong.

- Tinh khach quan: két qua nghién ctru can phai phan anh tinh chét thuc té
khach quan, khong theo y chii quan cua minh.

- Tinh thuc té: két qua nghién ctu khoa hoc phai duoc ung dung
trong san Xuit cua nguoi dan hodc st dung vé mat khoa hoc tuy thudc vao van dé
nghién ctu.

- Tinh 6n dinh: diéu ndy c6 nghia 1a két qua phai mang tinh quy ludt c6 nhu
vay thi tinh thuc té s& hiéu qua va thiét thuc.

- Tinh sang tao: ddy 1a diéu ma & tat ca cac van dé da nghién ctru dit ra. Boi
vi khoa hoc 12 ludén tim ra cdi mdi, céi sang tao hon so véi céi cli. Tuy thudc vao
van dé nghién ciru va kinh phi cling nhu thoi gian ma tinh sang tao ¢ nhiing mirc
do khac nhau.

4. Thuc hanh
4.1. Chuan bi dung cu va nguyén vét liéu

- May tinh tay

- May tinh ban

- May in (néu co)

- GiayA4 va Ao
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- But 16ng va bt bi

- But mau

- Thude ke

- Mot sb dung cu va nguyén vat liéu khac.
4.2. Noi dung thuc hanh

- Thuc hanh trinh bay sé liéu thi nghiém

- Thuc hanh viét bao cao thi nghiém (dé tai).
4.3. Phwong phap tién hanh

4.3.1. Thuc hanh trinh bay sé liéu
4.3.1.1. Quy trinh thyc hién

Buwéc 1: Tong hop tat ca sé liéu da dugc phan tich théng ké hodc xu ly
théng ké

Buwée 2: Phan loai sb liéu da duoc xt ly

Buwoc 3: Hiéu chinh va kiém tra s liéu lan cudi

Buwoc 4: Phan tich va lya chon phuong thuc trinh bay sé liéu (bang, do
thi,...)

Buwoc 5: Trinh bay sé liéu bang bang hoic d6 thi hoic biéu do,....

Buwoc 6: Chu y tén cua bang hoic cua d6 thi hoic biéu do, ...
4.3.1.2. Bai tap thyc hanh

Bai tdp 1: Thuc hién trinh bay sé liéu bang bang, s6 liéu da dugc phan tich
théng ké cua thi nghiém khao sat anh huong cua liéu luong phan dam 1én ning
suat cua giong ca chua CX tai Pon Duong, vu dong xuan nim 2012 (két qua cua
bai tap thuc hanh muc 3.3.1.2, chuong 3)

Bai tdp 2: Thuc hién trinh bay sé liéu bang db thi hodc bang biéu dd, s6 liéu
da duoc phan tich thong ké cua thi nghiém khao nghiém bdn gidng khoai tay tai
X3 Xuan Tho, vu dong xuan nam 2012 (két qua cua bai tap thuc hanh muc 3.3.3.2,
chuong 3)
4.3.1.3. Panh gia két qua thuc hién

- Quan sat va danh gia qua trinh thyc hién theo ca nhan, nhom
- San pham két qua vé trinh bay sé liéu
- Thuyc hién trinh bay sé liéu ding phuong thic.
- Trinh bay s6 liéu dep, r5 rang va khoa hoc
4.3.2. Thuc hanh viét bao cao thi nghiém
4.3.2.1. Quy trinh thyc hién
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Buwiée 1: Chon phuong thirc trinh bay s6 lidu da xu ly
Buwée 2: Viét phan dit van dé (mo dau)
Buwoc 3: Thu thap tai liéu va viét phan tong quan tai liéu
Buwoc 4: Viét va hoan thién phan noi dung — phuong phap nghién cau
Buwoc 5: Trinh bay s6 liéu va viét phan két qua nghién ctru— thao luan
Buwoc 6: Viét phan két luan va dé nghi
Buwoc 7: Viét phan phu luc (néu cd) va tai liéu tham khao
Bwoc 8: Xay dung trang bia, muc luc va hoan thién bao cao.
4.3.2.2. Bai tap thyc hanh

Bai tdp 1: Thuc hanh viét bao cao thi nghiém khao sat anh huong cua liéu
luong phan dam 1én ning suat cua gidng ca chua CX tai Pon Duong, vu dong xuan
nam 2012 (két qua so liéu thi nghiém da duoc thuc hanh x Iy & bai tap thuc hanh
muc 3.3.1.2, chuong 4)

Bai tdp 2: Thuc hanh viét bao cao thi nghiém khao nghiém bén giéng khoai
tay tai Xa Xuan Tho, vu dong xuan nam 2012 (két qua so lidu thi nghiém da duoc
thuc hanh xu ly o bai tap thuc hanh muc 3.3.1.2, chuong 4)
3.3.2.3. banh gia két qua thuc hién

- Quan sat va danh gia qua trinh thyuc hién theo ca nhan, nhom

- Bao cao dam bao b cuc trinh bay khoa hoc

- Viét phan dat van dé lam rd duoc tinh cap thiét cua thi nghiém.

- Viét phan tong quan tai liéu day du thong tin lién quan dén thi nghiém
nghién cuu.

- Viét phan noi dung va phuong phap thi nghiém ding trong tdm thi nghiém,
phuong phap thi nghiém phu hop va khoa hoc.

- Viét phan két qua nghién ciru va thao luan lam rd duoc d6 tin cay cua két
qua nghién ctru, co tinh lién hé cao.

- Viét phan két luan va dé nghi lam mang tinh khach quan, nhan manh két
qua nghién cuu.

- Viét phan phu luc (néu co) cé tinh minh hoa, mo rong; trich dan tai liu
dung.
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TOM TAT BAI 8

Trong nghién ctu khoa hoc, két qua sé liéu nghién ctru thudng duge trinh
bay bﬁng bang s6 liéu va c6 thé dugc minh hoa qua dd thi hodc biéu d6. Cu tao
ctia mot bang sd liéu gdm cac phan: sd thir tu cua bang, tén bang, than bang gém
cac hang ngang va cac cot doc. Cac hang ngang nén thé hién nguyén nhan anh
huong, con cac cot doc thé hién két qua cua anh huong. Khong nén dé qua nhiéu
cOt doc chi nén tr 6 - 8 ¢ot 1a vira. Con néu nhiéu nén tach thanh céc bang gia su
2a,2D...

Trong bao céo khoa hoc nguoi ta thudng dung d6 thi hoic biéu d6 dé mo ta
nhirng hién tuong hodc qua trinh cia hién tuong. Do thi ¢co tac dung lam sang to
hinh tuong tuong ddi phirc tap ma bang thong ké khé nhan biét, nhung do thi lai
khong thé hién duogc d6 chinh xac cu thé cua sb liéu ma chi cho ta mot xu huodng.
C6 nhiéu loai biéu d6 nhu bicu do6 hinh cot, bicu d6 khdi chit nhat, biéu do hinh
banh tron va biéu d6 phan phdi. Con do thi thi c6 dang ta thuong goi 14 1a d6 thi
duong bicu dién.

Tong két thi nghiém 13 mot khau quan trong trong cong tac nghién ctru khoa
hoc. N6 phan anh toan bo két qua nghién curu thi nghiém, chi can sd liéu xéc thyc,
phuong phéap nghién ctru chinh xac thi du két qua nhiéu hay it déu khang dinh
dugc ¥ nghia khoa hoc. Cong viéc tong két thi nghiém gdm céac ndi dung sau:chinh
ly s6 liéu, tinh toan théng ké cac tham sb dai dién va dung cac ti€u chuan théng ké
dé xu 1y va tor d6 rat ra két luan; viét bao cdo khoa hoc va giam dinh két qua thi
nghiém.

Sau khi cac s6 liéu dd dugc tinh toan tir sb licu tho ra s liéu tinh theo cac
tham s6 théng ké can thiét, cac sb liéu ndy phai duoc sip xép vao cic bang va can
thiét co thé dung dd thi va biéu dd dé minh hoa. Qua trinh sap xép ta d& dang danh
gia va so sanh két qua. Vi vay, khi tinh todn can hét strc cn than tranh sy nhan 1an.

Ngoai viéc so sanh cac két qua trong bang con can so sanh cac sé liéu trong
bang khac nhau. C6 nhan xét trén nhiéu sd liéu, phan tich mét cach toan dién cac
s6 lidu thi két luan rat ra méi khach quan va chinh x4c. Riéng s6 lidu vé nang suat
thi nghiém thi can dic biét quan tim nhiéu hon. Vi ddy l1a muc tiéu cudi cuing danh
gia thanh cong cia thi nghiém. Do d6 can phéan tich ky ludng qua phan tich
phuong sai dé c6 do tin cay cao.

Viét bao céo khoa hoc 14 trinh bay mdt cach that sy khoa hoc va logic. Song
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ngin gon két qua cuia cong trinh nghién ctru.

No6i dung cua mot bao céo khoa hoc céd thé bao gém céc van dé nhu sau:

- Tén d¢é tai nghién ctu (hay tén thi nghiém) nhu da trinh bay trong dé cuong
nghién cuu.

- Tén tac gia, ghi r0 tén nguoi chu tri va cac cong tac vién.

- Mo dau: Phan nay néu tinh cip thiét ciia van dé nghién ctru, muc dich va
yéu cau. Chu yéu 13 néi ro 1y do din dén viéc thuc hién dé tai nay va nhitng van dé
gi can giai quyét ¥ nghia khoa hoc va thyc tién. Viét ngan gon.

- Chuong I: Tong quan vé van dé nghién ciru

Tap trung néu bat dugc co s khoa hoc cua dé tai nghién ctru, cling nhu cac
két qua nghién ciru c6 lién quan ma cac nha khoa hoc trén thé gidi va trong nudc
d3a 1am duoc. Nén viét cac théng tin, co so khoa hoc & dang trich dan tai liéu, tac
gia

- Chuong II: N§i1 dung va phuong phap nghién ctu

Trong chuong nay néu dugc dia diém, ddi tuong, thoi gian cling nhu céac
phuong phap nghién ctru da dugc sir dung trong dé tai cing céc ndi dung Va céc
chi tiéu nghién ctru ma dé tai dit ra.

- Chuong 11T : Két qua nghién ctru va thao luan

Viéc sap xép cac két qua tuy thudc vao phuong phép trinh bay song can dam
bao tinh logic khoa hoc va khach quan, ddy duogc coi 1a phan chinh cua béo céo
khoa hoc. Nén viét phan thao luan két qua & dang cau tu thé bi dong va han ché
dung cac tur thi, la, ma, cho nén, t6i cho rang,...

- Phan két luan va dé nghi

Két luan néu tom tat nhimg nhan xét vé két qua cudi cung cua dé tai tir d6 cd
thé dé xuat hudng giai quyét cling nhu chu truong phuc vu san xuat. Vi vay két
luan phai khach quan, chinh xac. Chi két luan nhimg gi da 1am dugc c6 két qua co
cac s6 lidu chimg minh. Khong suy luan, khong két luan chung chung va muon két
qua ¢ chd khac dé dua thém vao béo céo.

Tuy nhién, két luan khong noi chi tiét qua va c6 dong qua can tim ra nhiing
diém méi, diém hay dé dé xuat. Bé nghi ghi ngan gon nhiing dé xuat duoc can tiép
tuc thuc hién dé dé tai hoan thién hon va khi ap dung vao san xuét dat hiéu qua cao
hon thiét thuc hon.

- Phan phu lyc va tai liéu tham khao

+ Phu luc

Néu co cac s6 liéu thong ké khong can thiét trinh bay & chuong 11T (két
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qua nghién ctru) thi trinh bay & phu luc.

+ Tai li€u tham khao

Cudi ban bao cdo khoa hoc can phai ¢c6 muc luc vé tai liéu di tham khao st
dung cho bao c4o ctia minh.

Vi vay bao cao khoa hoc can phai dat mét sb diéu kién sau:

- Tinh chinh x4c: tat ca cac tai liéu, sb liéu, cac bang s6 liéu, do thi, phuong
phap nghién ctru déu chuan va khach quan. Phai c6 cac tiéu chuén (test) danh gia
cu thé va cudi cung 14 sai s6 thi nghiém c6 dang tin ciy hay khong.

- Tinh khach quan: két qua nghién ctru can phai phan 4nh tinh chat thyc té
khach quan, khong theo ¥ chil quan cua minh.

- Tinh thuc té: két qua nghién ctu khoa hoc phai duoc ung dung
trong san Xuit cua nguoi dan hodc st dung vé mit khoa hoc tuy thudc vao van dé
nghién ctru.

- Tinh 6n dinh: diéu ndy c6 nghia 1a két qua phai mang tinh quy luat c6 nhu
vay thi tinh thuc té s& hiéu qua va thiét thuc.

- Tinh sang tao: ddy la diéu ma & tit ca cac van dé da nghién ctru dit ra. Boi
vi khoa hoc 1a ludn tim ra céi moi, cai sang tao hon so vdi cai cii. Tuy thudc vao
van dé nghién ciru va kinh phi cling nhu thoi gian ma tinh sang tao ¢ nhiing mirc
do khac nhau.
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CAU HOI ON TAP BAI 8

1. Vi sao phai trinh bay sé liéu thi nghiém trong nghién ciau? Nhitng 16i
thuong gap khi trinh bay sé liéu thi nghiém la gi?

2. Trinh bay cac phwong phap trinh bay sb liéu bang bang, do thi va biéu d6?
Nhiing luu y khi chon lua cach trinh bay sé liéu thi nghiém?

3. Trinh bay noi dung co ban cua mot bao cao khoa hoc trong nghién ctu
ndng nghiép?

4. Trinh bay mét sé luu y khi viét phan tong quan tai liéu, két qua nghién
ctru thi nghiém? LAy vi du minh hoa?

5. Nhitng cha y khi két luan thi nghiém néng nghiép? Nhiing truong hop
bao cao khoa hoc c6 phan phu luc?

6. Trinh bay phuong phap trich dan tai liéu tham khao? Nhimng luu y trong
viéc trich dan tai liéu nghién cau?
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CAU HOI ON TAP
Cau 1: Anh (Chi) hay phan biét yéu té thi nghiém va yéu té phi thi nghiém? Hé sb
bién dong (CV) la gi?
Cau 2: Anh (Chj) hay trinh bay 6 thi nghiém la gi? Yéu té thi nghiém la gi?
Cau 3: Anh (Chi) hay trinh bay nghiém thuc la gi? Y nghia cua gia tri CV?
Cau 4: Anh (Chi) hdy trinh bay truong hop ap dung kiéu bd tri khdi ddy du ngiu
nhién. Cho vi du
Cau 5: Anh (Chi) hdy trinh bay truong hop ap dung kiéu bd tri binh phwong latin.
Cho vi du vé kiéu bo tri trén.
Cau 6: Anh (Chi) hdy trinh bay dic diém cta khdi hoan toan ngiu nhién. Cho vi
du vé kiéu b tri trén
Cau 7: Anh (Chi) hay trinh bay trudng hop 4ap dung kiéu bo tri thi nghiém c6 16
phu?
Cau 8: Anh (Chj) hay trinh bay dic diém cua kiéu thi nghiém c6 16 phu?
Cau 9: Anh (Chj) hay trinh bay truong hop ap dung kiéu thi nghiém 16 soc?
Cau 10: Anh (Chi) hdy trinh bay mdi quan hé giita ngudn bién thién va cach bd tri
thi nghiém khoi day du ngau nhién?
Cau 11: Anh (Chi) hdy v& so d6 bo tri thi nghiém khao nghiém thuéc BVTV
phong trir nhén do cho cdy hoa hdng trén dong rudng . Cac thudc BVTV khao
nghiém: Ortus 5SC , Secure 10EC, Nissorun SEC va Altamite 73EC. Giai thich
phuong phap bé tri ma ban lya chon
Cau 12: Anh (Chi) hay bd tri thi nghiém khio nghiém thudc BVTV phong trir
bénh ndm coc gay hai cho cdy hoa cuc tai Pa Lat. Cac thuéc BVTV khao nghiém:
Nativo 750WG, Anvil 5SC, Camilo 40SC, Score 300EC
Cau 13: Anh (Chj) hdy bé trf thi nghiém khao nghiém thudéc BVTV phong trir siu
to cho cdy bap cai v6i 4 lan lap lai & mdi nghiém thic. Cac thubc BVTV khao
nghiém: Pegasus, Abatimec, Biocin.
Cau 14: Anh (Chi) hdy vé& so d6 bo tri thi nghiém khao nghiém 4 loai phan bén 14
cho cy bi ngdi trén dong ruéng . Thi nghiém duoc lip lai 3 1an va cac loai phan
bon 14 khao nghiém: Mirale, Bloom, Tobai 4 va Rootdry. Giai thich phuong phép
bd tri ma ban lua chon.
Cau 15: Anh (Chi) hdy vé& so dd bd tri thi nghiém khao nghiém anh huéng cia
mat do ciy va gia thé 1én su sinh truong phat trién cta cdy chudi gia cui nudi ciy
mo trong phong thi nghiém. Thi nghiém dugc b tri 3 1an lap lai
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- Yéu td A 12 mat d6 cdy, c6 2 mirc d6: 4 ciy/binh va 10 cdy/binh

- Yéu t6 B 1a loai gia thé, c6 3 loai gia thé : Agar (A), Vermiculte (V), Xo
dura (D)
Giai thich phuong phap b tri ma ban lua chon.
Cau 16: Anh (Chi) hiy bd tri thi nghiém nghién ctru anh huong cua cac liéu luong
phan dam & 3 mirc d6 khac nhau (Okg ; 15kg ; 30kg ) 1én ning suét caa 2 gidng xa
lach (XL1 va XL2 ) tai Buc Trong theo phuong phap khdi day di ngiu nhién hai
yéu t6 va phuong phép 16 chinh phu.
Cau 17 : Anh (Chj) hiy bd tri thi nghiém nghién ctru anh huong cua 3 liéu luong
phan dam (Okg; 20kg; 40kg) 1én chiéu cao cua 2 gidng mang tdy (MT1, MT2) tai
Lam Ha theo hai phuong phép. Giai thich da lya chon.
Cau 18 : Anh (Chi) hdy bd tri thi nghiém nghién ciru anh huong cua cac 3 liéu
luong phan kali (K) khac nhau (0Okg ; 50 kg; 100kg) 1én ning suat cua 2 gidng ca
rét tai Bc Trong. B tri thi nghiém theo phuong phap khéi day di ngiu nhién hai
yéu t6 va phuong phép 16 chinh phu.
Cau 19 : Anh (Chj) hdy bd tri thi nghiém nghién ctru anh hudng cua cac liéu luong
nuéc tudi & 4 mic do khac nhau 1én ning suat cua 2 giéng khoai tay tai Pon
Duong theo phuong phap khdi day di ngdu nhién hai yéu t6 va phuong phép 16
chinh phu
Cau 20: Anh (Chi) hiy b tri thi nghiém nghién ctru anh huong cua cac thoi gian
chiéu sang & 4 muc d6 khac nhau 1én chiéu cao cua 2 giéng hoa clc tai Théi Phién
theo phuong phap khoi ddy di ngiu nhién hai yéu to
Bai 21. Théng ké s6 liéu kinh doanh cta ctra hang thudc bao vé thuc vat trén phan
mém Excel

Céau 21.1: Nhap va dinh dang dir liéu nhu bang tinh sau

- PHI .
MA _ \ , . . THANH
MAT HANG PON GIA | SO LUONG CHUYEN N
MH . ¢ ” TIEN
CHO
EC1 60
DD1 70
HP1 30
GR1 120
DD1 100
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EC2 50
HP2 65
DD2 20
PON GIA

MA o PON GIA

vy | MAT HANG . ;
EC | Nhiidau 49 50
DD Dung dich 2.5 3
HP Huyén phu 3 3.5
GR | Hat 13 15
BR | Thubc phun bot | 27 30

Cau 21.2: Xac dinh mit hang biét cin ctr vao ma MH, tra ctru bang don gia

Cau 21.3: Xac dinh don gia biét can cir vao ma MH, tra ctru bang don gia

Cau 21.4: Phi chuyén chd: = 1% * DPON GIA ddi v6i mat hang loai 1 va 5% *
PON GIA d6i véi miat hang loai 2. (1 diém)

Cau 21.5: THANH TIEN = SO LUQNG * (PON GIA + PHi CHUYEN CHO

Bai 22. Théng ké s6 liéu kinh doanh cta ctra hang thudc bao vé thuc vat trén phan
mém Excel

Céau 22.1: Nhap va dinh dang dir liéu nhu bang tinh sau:

o PHI .
MA . 5 PON £ .~ | THANH
MAT HANG < SO LUQNG | CHUYE .
MH . GIA : , TIEN
N CHO
EC1 70
DD1 60
HP1 90
GR1 100

160




DD1 120
EC2 40
HP2 75
DD2 90
PON GIA

ma‘ MAT HANG ?ON G;A

EC | Nhiidau 49 50

DD Dung dich 2.5 3

HP Huyén phu 3 3.5

GR | Hat 13 |15

BR | Thubc phun bot | 27 30

Cau 22.2: Xac dinh mat hang biét can ¢t vao ma MH, tra ciru bang don gia

Cau 22.3: Xac dinh don gia biét can cir vao ma MH, tra ciru bang don gia

Cau 22.4: Phi chuyén ché: = 1% * PON GIA d6i voi mat hang loai 1 va 5% *
DON GIA d6i v6i mat hang loai 2. (1 diém)
Cau 22.5: THANH TIEN = SO LUQNG * (BON GIA + PHI CHUYEN CHO)
Bai 23: St dung phan mém théng ké MSTATC, phan tich két qua thi nghiém sau.

Nguoi ta thuc hién mot thi nghiém kiéu khdi ddy da ngau nhién cho thi nghiém 2
yéu t6: 2 thude (P1, P2) x 4 muc do kali (K1, K2, K3, K4) voéi 4 lan lap lai, mdi
1an 1ap lai xem nhu mot khéi . Két qua ning suat lta (tin / ha) dugc liét ké & bang

sau theo nghiém thtrc cta cac khoi:

Nghiém thirc | Ning suit lia (tan/ha)
LLL1 LLL 2 LLL3 LLL4
P1
K1 3974 2606 3144 2894
K2 5012 4936 4562 4608
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K3 8642 4454 4884 3924

K4 1364 5276 5906 5652
P2

K1 4903 5916 5984 5518

K2 3864 3794 4108 3444

K3 5013 5128 4150 4990

K4 5061 5638 5810 4308

Cau 23.1: Khai bao bién, ma hoa cac nghiém thirc

Cau 23.2: Nhap so liéu theo kiéu thi nghiém kiéu khéi ddy du ngiu nhién cho thi

nghiém 2 yéu té

Cau 23.3: Phan tich phuong sai (ANOVA/FACTOR)

Cau 23.4: So sanh su khac biét gitta cac nghiém thirc (néu F value c6 ¥ nghia).

Cau 23.5: Panh gia két qua thi nghiém

Cau 23.6: Khuyén cdo nong dan sir dung

Bai 24: St dung phan mém théng ké MSTATC, phan tich két qua thi nghiém sau.

Nguoi ta thuc hién mot thi nghiém kiéu khoi ddy du ngau nhién cho thi nghiém 2
yéu t6: 2 gidng (V1, V2) x 4 mtc d6 dam (N1, N2, N3, N4) voéi 4 1an 1ap lai, mdi
1an 1ap lai xem nhu mot khéi . Két qua ning suat lta (tin / ha) dugc liét ké & bang

sau theo nghiém thuc cua cac khoi:

Nghiém thirc | Niing suat hia (tan/ha)
LLL1 LLL2 LLL3 LLL 4
V1
N1 3852 2606 3144 2894
N2 4788 4936 4562 4608
N3 4576 4454 4884 3924
N4 6034 5276 5906 5652
V2
N1 5874 5916 5984 5518
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N2 2846 3794 4108 3444
N3 4956 5128 4150 4990
N4 5928 5638 5810 4308

Cau 24.1: Khai bao bién, mi hoa cac nghiém thirc

Céu 24.2: Nhap s6 liéu theo kiéu thi nghiém kiéu khdi ddy da ngau nhién cho thi
nghiém 2 yéu té

Cau 24.3: Phan tich phuong sai (ANOVA/FACTOR)

Céu 24.4: So sanh su khac biét giita cdc nghiém thtrc (néu F value ¢ y nghia).

Cau 24.5: Panh gia két qua thi nghiém

Cau 24.6: Khuyén cao nong dan sir dung

Bai 25: Str dung phan mém thong ké MSTATC, phan tich két qua thi nghiém sau.
Nguoi ta thyc hién mot thi nghiém kiéu khéi day dii ngau nhién cho thi nghiém 2
yeu t0: 2 loai thuoc (T1, T2) x 4 mirc do co dai (C1, C2, C3, C4) véi 4 lan lap lai,
moi lan 14p lai xem nhu mot khoi . Két qua nang suat laa (tan / ha) dugce liét ké &
bang sau theo nghi¢m thurc cua cac khoi:

Nghiém thitc | Niing suit lia (tin/ha)
LLL1 LLL?2 LLL 3 LLL 4
T1
C1 3974 4769 3144 2894
C2 5012 5489 4562 4608
C3 6642 7021 6884 7924
C4 1364 3645 5906 5652
T2
C1 4903 4698 5984 5518
C2 3864 5697 4108 3444
C3 5013 4902 4150 4990
C4 6061 6482 5810 6908

Cau 25.1: Khai bao bién, ma héa cac nghiém thic
Cau 25.2: Nhap s6 lidu theo kiéu thi nghiém kiéu khdi ddy du ngau nhién cho thi
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nghiém 2 yéu t6

Céu 25.3: Phan tich phuong sai (ANOVA/FACTOR)

Cau 25.4: So sanh su khac biét giita cac nghiém thtrc (néu F value ¢ y nghia).

Cau 25.5: Panh gia két qua thi nghiém

Cau 25.6: Khuyén cdo nong dan sir dung

Bai 26: St dung phan mém théng ké MSTATC, phan tich két qua thi nghiém sau.
Nguoi ta thye hién mot thi nghiém kiéu khéi day do ngiu nhién cho thi nghiém 2
yéu t6: 2 mirc d§ nhiém bénh (B1, B2) x 4 liéu lugng thude (T1, T2, T3, T4) véi
4 1an lap lai, moi 1an 1ap lai xem nhu mot khoi . K€t qua nang suat lua (tan / ha)
duogc liét ké ¢ bang sau theo nghiém thure cua cac khoi:

Nghiém thirc | Niing suat hia (tan/ha)
LLL1 LLL?2 LLL3 LLL 4
Bl
T1 3974 4769 3954 2894
T2 5012 5489 5029 4608
T3 6642 7021 4597 7924
T4 1364 3645 6946 5652
B2
T1 4903 4698 3098 5518
T2 3864 5697 4986 3444
T3 5013 4902 5987 4990
T4 6061 6482 7394 6908

Cau 26.1: Khai bao bién, ma héa cac nghiém thic

Cau 26.2: Nhap sé lidu theo kiéu thi nghiém kiéu khdi ddy du ngau nhién cho thi
nghiém 2 yéu to

Céu 26.3: Phan tich phuong sai (ANOVA/FACTOR)

Cau 26.4: So sanh su khac biét giita cac nghiém thirc (néu F value ¢ y nghia).

Cau 26.5: Panh gia két qua thi nghiém

Cau 26.6: Khuyén cdo nong dan sir dung
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Bai 27: Sir dung phan mém théng ké MSTATC, phan tich két qua thi nghiém sau.
Nguoi ta thye hién mot thi nghiém kiéu khdi ddy du ngiu nhién cho thi nghiém 2
yéu to: 2 loai sau (L1, L2) x 4 loai thudc (T1, T2, T3, T4) véi 4 lan 1ap lai, mdi
1an 1ap lai xem nhu mot khéi . Két qua ning suat lta (tin / ha) dugc liét ké & bang
sau theo nghiém thurc cua cac khéi:

Nghiém thirc | Niing suat hia (tan/ha)
LLL1 LLL?2 LLL3 LLL 4
L1
T1 9974 9769 8954 9896
T2 5012 5489 5029 4925
T3 6642 7021 4597 5987
T4 6875 3645 6946 4987
L2
T1 4903 4698 3098 4615
T2 3864 5697 4986 5126
T3 5013 4902 5987 5987
T4 6061 6482 5394 6084

Cau 27.1: Khai bao bién, ma hoa cac nghiém thirc

Cau 27.2: Nhap so liéu theo kiéu thi nghiém kiéu khéi ddy du ngiu nhién cho thi
nghiém 2 yéu to

Cau 27.3: Phan tich phuong sai (ANOVA/FACTOR)

CAau 27.4: So sanh su khac biét gitta cac nghiém thire (néu F value c6 ¥ nghia).

Cau 27.5: Panh gia két qua thi nghiém

Cau 27.6: Khuyén cdo nong dan sir dung

Bai 28: St dung phan mém théng ké MSTATC, phan tich két qua thi nghiém sau.
Nguoi ta thuc hién mot thi nghiém kiéu khdi ddy du ngau nhién cho thi nghiém 2
yéu t0: 2 thuoc (T1, T2) x 4 mirc d§ bon phan lan (P1, P2, P3, P4) véi 4 lan 1ap
lai, moi lan lap lai xem nhu moét khoi . Két qua nang suat lua (tan / ha) duoc li¢t ké
& bang sau theo nghi¢m thtrc ctia céc khoi:

165




Nghiém thirc | Ning suét lia (tin/ha)
LLL1 LLL 2 LLL 3 LLL 4
T1
P1 3974 2606 3144 2894
P2 5012 4936 4562 4608
P3 8642 4454 4884 3924
P4 1364 5276 5906 5652
T2
P1 4903 5916 5984 5518
P2 3864 3794 4108 3444
P3 5013 5128 4150 4990
P4 5061 5638 5810 4308

Cau 28.1: Khai bao bién, ma hoa cac nghiém thirc

Cau 28.2: Nhap sd liéu theo kiéu thi nghiém kiéu khdi ddy du ngau nhién cho thi

nghiém 2 yéu to

Céu 28.3: Phan tich phuong sai (ANOVA/FACTOR)

Cau 28.4: So sanh su khac biét gitta cac nghiém thirc (néu F value c6 ¥ nghia).

Cau 28.5: Panh gia két qua thi nghiém

Cau 28.6: Khuyén cdo nong déan sir dung
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