Chuong 3. PHAN BO CAY THEO DIEN TICH

1. Muc dich xac dinh phan bo cay trén mat dat?
2. Nhitng kiéu phan b6 ciy trén mat dat?
3. Nguyén nhan cta cac kiéu phan bo ciy trén mit dat?

4. Nhitng phuong phap mé ta phan bo ciy trén mat dat?
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3.1. NHUNG KIEU PHAN BO CUA CAC LOAI

CAY TREN MAT PAT
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Hinh 3.1. Nhitng kiéu phan b6 cia cac loai cay trén mat dat
(a) Phén bd diéu hoa; (b) Phan bé ngiu nhién; (c) Phan bb cum.




3.1. NHUNG KIEU PHAN BO CUA CAC LOAI

CAY TREN MAT PAT

3.1.1. Phéan bo diéu hoa

= Phan bo diéu hoa bicu hién & chd, mat do
cua loa1l bién dong rat nho trén nhirng 6 mau
coO kich thudc bang nhau.

= No6i khac di, s lugng ca thé cua lodi co xac
suat tim thay nhu nhau trén mot khoang
cach hay dién tich bang nhau
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3.1. NHUNG KIEU PHAN BO CUA CAC LOAI

CAY TREN MAT PAT

3.1.2. Phan b6 ngiu nhién

= Phan b6 ngau nhién xuat hién khi diéu kién
méi truong quan xa thuc vat 1a dong nhat.

= Trén quan diém thong ké, tinh déng nhat
clia mdi truong biéu hién rd trong nhing
troeong hop sau day:
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3.1. NHUNG KIEU PHAN BO CUA CAC LOAI

CAY TREN MAT PAT

a. Moi ca thé cua loai ¢o xac, suat bat gap nhu nhau
tai bat ky diém nao ciia quan xa thuc vat.

b. Xac suat bat gap loai quan tam khong phu thudc
vao nhung ca thé khac cung loai hodc loai khac &
lan can.

= Do do, phan bo ngau nhién ciing duoc hiéu 1a
phan bo deu.

= Kiéu phan bo nay ciing rat it gip trong cac hé
sinh tha1 tu nhién.
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3.1. NHUNG KIEU PHAN BO CUA CAC LOAI

CAY TREN MAT PAT

3.1.3. Phan bd cum

- Kleu phan bo nay biéu hién ¢ chd nhitng ca
thé cua loai hinh thanh nhu'ng dam (cum) ¢
mot so khu vuc nao d6 cua quan xi thuc

vat, nhung lai hoan toan vang mit ¢ noi
khac.

= Pay la kiéu phan bo thuong gip trong tu
nhién.
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3.1. NHUNG KIEU PHAN BO CUA CAC LOAI

CAY TREN MAT PAT

= Vi sao cay ring phan bo cum?
v'Moi truong khong thuan nhat
v Pac tinh sinh hoc - sinh thai cua loai

v'Su chon loc cta con nguoi
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3.1. NHUNG KIEU PHAN BO CUA CAC LOAI

CAY TREN MAT PAT

= Vi sao kiéu phan bo cum thu hat sy cht ¥ 16n nhat
cua cac nha lam hoc?

v'B6i vi thong qua viéc lam rd nguyén nhan hinh
thanh kiéu phan b6 cum, nha 1am hoc c6 the hiéu
ro dac tinh sinh thai cua cac loai cay, dac diém tai
sinh ru’ng, dién thé ru’ng, diéu kién moi tru’O’ng
quan xa thuc vat va moi quan hé qua lai gitta cac
loai cay...

v' Tir 36 nha 1am hoc co thé xay dung nhirng bién
phap thich hop trong xu ly rung.
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

= Tuy theo muc tiéu nghién ctru, nha 1am hoc c6 thé
xac dinh phan b6 cay theo nhitng phuong phép sau
day:

v Quan sat bang mat

v/ Phan tich theo nhirng mo hinh phan bo xac suat

= Dudi day gidi thiéu mot s6 phuong phap xac dinh
phan bd cay trén mat dat duoc nhiéu nha 1am hoc
quan tam.
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Phan tich phan b6 cay bang nhiing

mo hinh toan hoc

< Thu tuc:

Budc 1. Chon md hinh mo td phan bo ciy
trén mait dat

Budc 2. Bo tri thi nghiém, thu dit liéu
Budce 3. Tinh cdc dic trung thong ké
Budc 4. Ki€m dinh tinh phit hgp
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Phuong phip 1. Ap dung phan bé nhi thic

Phan bd nhi thic c6 dang:

(p+q)" 3.1)

+ p =x4c sudt biat gip O c6 cay
+ q = x4c sudt bat gap 06 khong c6 cay
+n = s phép thi (s6 0 nghién citu)
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+ Budc 1. Bo tri 6 do dém

N =5 6 lién tiép

N=46

tao thanh
mot cum

11/11/2009 12



(3) B0 tri 6 theo dang ban co

12+ +]|-|+]- Ii
Mét diém do | —1— L Sad
dém cdy ta 3 4 - - + - -
Si{lh bao m
gom 4 0 + -+ -+ +]+]-
dang ban

- = -+ + - + - -+

+ =1 =-1+[+] -

Hinh 3.2. So d6 bo tri hé thong 6 dang ban trén mit dat

Ky hieu: (+) va (-) tuong ing 14 6 “c6” va “khdng cd” cay tdi sinh ciia lod quan tam
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

* BuGc 2. Thu thap thong tin

v'Hai dau hiéu: “c6 =1 va “khdong c6 =0"

= BuGce 3. Tinh xdc suidt cua nhitng cum 6
chia 0,1, 2,3 va40cocay.
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3.2. PHUONG PHAP XAC PINH PHAN BO
CAY TREN MAT PAT

Po = Uq4

p, = 4pq°
p, = 6p°q’
p; = 4p°q
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+ Bude 3. Ki€ém dinh tinh phi hgp

- H,*: Phan bd ciy trén mit dit tuin theo luat nhi thiic
- H,: Phan bd cay trén mit dat khong tuan theo luit nhi thic
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

Quy tic quyét dinh
v'NEu %2 < %% hoic P> 0,05 (df =1- 2), thi

chap nhan gia thuyét (Hy").
v'Néu 2 > y2,s hodc P < 0,05, = H,
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

= Vidu

= Phan tich dic diém phan bd cua loai
Potentilla acaulis trén mot tuyén gom 500 6
dang ban lién nhau.

= Kich thuéc moi 6 1a 1m?
= Tuyén dugc chia thanh 100 phan doan véi
moi phan doan gom 5 6 dang ban.
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

Bang 3.1. Phén bd cla Potentilia acaudis trén 100 phian doan, mdi phan doan
5 0 dang ban va so sanh v&1 phan bo nhi thire
(Ngudn: Vasilevich, 1969)

S6 6 bit gip P. acaulis 0 1 2 3 4 | 5
S6 phin doan chatuyén | 23 | 26 | 22 | 12 | 10 | 7
Tan s6 Iy thuyeét 10,6 | 299 | 34,0 | 193 | 5,5 | 0,6
1 14,5 | 0,51 | 424 | 2,75 | 19,5
fu,os 16,3
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

= Tir s6 lidu cua bang 3.1, ta co:

" p=0,362; q=0,638

" n=56vaN=100

= Pé tim x4c suit cua nhirng diém bat gap 0, 1, 2,3,
4 va 5 0 ¢o cay, chung ta phai khai trién nhi thirc:

(0,362 + 0,638)°
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

= Tur sO liéu cta bang 3.1 cho thay, phan bo
cua P. acaulis tuan theo luat phén bo cum.
= Piéu d6 xay ra la Vi tan so 1y thuyet cua

nhirng phan doan bat gap 1, 2, 3 0 coO cay
16n hon nhiéu so véi tan so thu:c ngh1em

= Bude tiép theo, nha 1am hoc ¢o gang tim 101
gial thich “Vi sao loai cay nay phan bo
thanh tng cum trén mat dat’?
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Phuong phap 2. Phan bo Poisson
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P(k) = (3.4)

+e=2,71828
+ m = sO ciy binh quan/6
+k =50 cay/o
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

* Thu tuc

v'Lap 6 dang ban dang ban cd
v'DEm s6 cay/d dang ban

v'Tinh cédc dic trung phan bo
v'Kiém tra dang phan bd theo 7,

11/11/2009

23



=Khai trién phan bo Poisson

P(k=0)=e ™;P(k=1)=e"™"m

e
P(k=2)=

o
Pk=4)="_,
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

= Kiém tra dang phan b6 theo 2,

= Gia thuyét

v'H,": Phian bd cdy trén mit dit tudn theo
luat Poisson

v'H,: Phian bd ciy trén mit dat khong tuin
theo luat Poisson
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

Quy tic quyét dinh
v'NEéu 2 < y%shoic P> 0,05 (df =1), thi

chap nhan gia thuyét (Hy").
v'Néu 2 > y2,s hodc P < 0,05, = H,
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

= Vi du. Bang 3.2 ghi lai phan b6 ctia mot loai
cay tai sinh dugc di€u tra trén 200 6 dang
ban v&i moi 6 1 m?.
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

Biang 3.2. Phin b6 cdy trén mjt dat va dong héa véi phin bo Poisson
(Nguodn: Vasilevich, 1969)

S0 cdy/6 dang ban 0 1 2 3 4
Téan 6 6 thuc nghiém | 79 | 70 | 31 | 16 | 4
Tan s6 6 Iy thuyét 752 | 73.6 | 36,1 | 11,7 | 3,0
”r 0,19 | 0,18 | 1,03 1,9
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

= P& lam phu hop so liéu ciia bang 3.2 vdi
phan bo Poisson, ta tinh:

u qu/é = 0,98

= y2=373,
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

= Tir bang 2 véi sO bac tw do 1a 4 - 2 = 2,
chung ta nhan dugc %% 5., = 5.9.
" Vi X2_33 <y (052)—59 nén phan bo cua

loa1 cay nay tuan theo phan bo Poisson hay
phan bo ngau nhién.

= Budc tiep theo, nha 1am hoc ¢ gang tim 101
oiai thich vi sao lodi cay nay phan bo ngau
nhién trén mat dat?
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= Tinh nhanh mat dj cay/ha
Tu Po = (n /N) = exp(-m)
= Ln(Po) = Ln(n /N) = -mLn(e)

= m = -Ln(n/N)/0,4343

N/ha = (10000/s)*m
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

Phuong phap 3. Kiém dinh “L6”

= Lo (Runs = R) 12 moOt chudi lién ti€p
nhirng quan sat c6 dac tinh gidng nhau.
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Phuong phap 3. Kiém dinh “Lé ”

Vi du: Khi di€u tra 20 6 dang ban (N = 20), ching
ta nhan dudc:

= 110 c6 cAy tdi sinh (ki hiéu 1a n, = s0 diu +
hoac 1);

= 9 0 khong c6 cay tdi sinh (ki hiéu 1a n, = s6 diu
- hodc 0)

= S016 R=10
* Chung ta ghi chép nhu sau:
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Phuong phap 3. Kiém dinh “Lo ”

1011100 1111000110010

Hoac + - +++ -- ++++ === ++ == + -
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Phuong phap 3. Kiém dinh “Lé ”

* Phuong phap

v B0 tri 6 do d€m theo tuyén hodc dang ban ¢d

v Thong ké s0 0 ¢6 cdy (ma sO = 1) va khong co
cidy (ma s6 = 0)

v’ Ki€m dinh luat phan bo bing thong ké T
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

TuyénI |1 [1[0|1|0|[0|0]|2m
II 0O|l1[1]0|1|0|1]|2m
I11 1{1]0o|lOof1]|0O0|1] 1
1Y o|l1f(1]o|1|0]|1]| 1
A% o|l1f(of1]|1]0]|1]| 1

Hinh 3.3. So d6 bé tri cac 6 dang ban
Ki hieéu: 1 = c6 cdy céy téi sinh
0 = khoéng c6 cay tai sinh
11/11/2009 36



Phuong phap 3. Kiém dinh “Lé ”

] ;‘;niné +1
T= — (3.7)
_\/2111 ny (2n; ny - ny - ny)
(n; + nz)” (ng +ny-1)

n,=N-mn —séokhongcocay
R = 0 16 hay s6 phén doan lip lai dang c6 céy va khéng ¢6 cay
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

= Gia thuyét H,: Cay phan b ngau nhién
= Quy tic quyé&t dinh

v N&u 2 < 12,5 hoiic P > 0,05 (df = 1), = H,*.
v T =0 -+2 = phin bé ngau nhién

v Néu T < - 2 = phin b6 cum

v T > + 2 = phan bo déu.
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3.2. PHUONG PHAP XAC PINH PHAN BO

CAY TREN MAT PAT

Noi dung bdo cdo phan bd cay:
1. DO 16n cda 6 thong ké

2. SO lugng 6 thong ké

3. Kiéu phan bd cay trén mit dat
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Ki€m dinh 16 = SPSS
Goi lénh xu 1y:

M Mé Analyze = Nonparametric tests =

Runs = Test variable list = Mean = Custom
(trong 6 Cut Point) = ghi s6 1 vao canh muc
Custom = OK. .

11/11/2009
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Phuong phap 3. Kiém dinh “Lé ”
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4. Khi phan bo ciy tuian theo dang cum thi
can xay dung mé hinh mé ta kiéu phan bo
cum.

+ Nhitng mo hinh mo t4 phian b6 cum

< Phan bo Neyman

< Phan b6 Thomas
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3.2.4. M6 hinh phan b6 cum

= Khi phan bd cAy tudn theo dang cum, thi
nha 1Am hoc can xay dung md hinh mo ta
ki€u phan bd cum.

= Nhitng mo hinh phin b6 cum

v'Phian b6 Neyman

v'Phan bd Thomas
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Mo hinh Neyman
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3.2.4. M6 hinh phan b6 cum

* m, = s0 cum cay binh quan/6 mau

* m, = sO cay binh quan trong 1 cum.

= Giatri mp vam; dugc tinh theo cong thitc:

(S — Xpo)
= 3.9
m; qu ( )
X
m; = nf; (3.10)
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3.2.4. M$ hinh phén bo cum

* Xpqg- sO cay binh quan/d mau

« S?= phuong sai trén 1 6 dang ban

» Tinh x4c suit ctia phan b Neyman

v P -0y = Exp(-m,(1 - Exp(-m,))

Y Piayy = [my*my. Exp(-my)|*P,

Y Py = [(my*my.Exp(-m,))/2]*(P; + m,Py)
v P(x=3)="...

11/11/2009
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3.2.4. M6 hinh phan b6 cum

= Kiém dinh phan bo Neyman

v H,: Phan b6 cdy tuan theo phan bo Neyman

= Quy tic quyét dinh

v Néu %2 < y2,s hoic P> 0,05 (df = n-3), = H,*
v Néu y2 > y%s hoic P < 0,05, = H
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TiNH XAC XUAT PHAN BO NEYMAN

P(x = 0) = exp(-my(1 - exp(-m,))

mlmzexp(-mz)

P(x =1)= 3 P,
m»e
px=2)= TP Y sy miPo
2 2
mnmH»expi|-m m
Px=3)=" 3p () *(Py+ myP; + 72 P,
m;m,exp(-m ) m_z2 m_23
P(X = 4) = 4 *(P:; + m2P2+ ) P1+ 6 P())

11/11/2009
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mym,exp(-m’) m’  omy my
P(X = 5) = 5 >X<(1)4 +m2P3 + 2) P+ 6 P, + 24 P() )
mymyexp(-m’) m’ . omy’ . omy' omy
P(X = 6) = 6 *(Ps +m2P4 + ) P3 6 P2 + 24 P1 + _ .. 120 )
mymyexp(-m’) m’ . om’ om' my
P(X = 7) = v >X<(1)6 +m,Ps + 2 P,+ 6 P; + 24 P, + 1201)
m,’
720°0)
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Phan bé Thomas

e™(th)"e™)

k
P, = z(mr

r=1
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(3.11)

50



Phan bo Thomas

= Tri s binh quan ctia phan bo Thomas
w, =m(l + 1) (3.12)

v'm = s0 cum cay/6 dang ban

v'1 4+ =s0 cay binh quan/cum

11/11/2009
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Phan bo Thomas

» Phuong sai ciia phan bo Thomas:

W, =m(1 + 3%+ A2) (3.13)
= Hai tham s6 m va A duoc tinh bing cdng thure:

m= - ]_,11{1—115I }

A= - L“{mn_rllﬂ} (3.14)

v ng = s6 6 khong ¢6 cay
v 1, =50 6 chi bat gdp 1 cay
v N =tong s6 6 diéu tra.
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Phan bo Thomas

* Tinh xac suat cua phan bo

Khi khai trién phuong trinh 3.11, chiing ta cé:

Po=¢™;
P,=me "¢ *:
2 -m
- - me _;]._2
P,=me ™re M+ ) (e ")...
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3.2.4. M$ hinh phén bo cum

= Kiém dinh phan bo Neyman

v'H,: Phan b6 ciy tuan theo phan bo Neyman

= Quy tic quyét dinh

v'Néu 2 < %%s hoic P> 0,05 (df =n-3), =
H,*

v'Néu 52> y%,s hoic P< 0,05, = H,
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Tinh xac xuat phan bdé Thomas

P, = Exp(-m)
P; = mexp(-m + ,)
me” (M _
P, = 9 (2% + € }‘)
me "™V .
P;= 6 (3)2 + 6my e* + m'e™)

11/11/2009
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e (m+))

m
Py=" (42 +24m2e7 + 12m*) e | mie™)
—me' Y 3 4 -4
Ps; = 120 (554 + 80my 3e™ + 90m2k2e'21 4L oom* e me?)
- (m+))
me - 5 4o\ 2, 3020 3, 20730 4, o Sa-S
P = 720 (67u + 240mk e+ 540m A€ "t yqomy €t 3pm e o me )
- (m+))
me - 6 5a7A 2, 402 35 373 5, e 6.-6),
P, = 5040 (77u + 672111)L e + 2835m A€ T 2240M7) € "t 4 5p5M e, me )
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3.2.5. Xac dinh kich thwdc cac cum cay

Hai cdu héi can tra 10i:

1. DP§ 16n ciia mdt cum cay bing bao nhiéu m?2 ?
Kich thuéc cua cum cay c¢6 lién quan dén
nhitng yé&u t6 nao?

v Cay me

v Dat

v Dia hinh
v Pong vat...
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3.2.5. Xac dinh kich thwdc cac cum cay

= (Cach xac dinh do 16n cua cac cum cay:

a. Trén khu vuc nghi€n ctru, 1ap mot hé
thong ludi 6 vudng khép kin theo dang
ban co.

b. Ké dén, xac dinh mat do cay va tinh sO
cay binh quan va phuong sai twong Ung
v6i mdi khoi 6 mau khac nhau.
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3.2.5. Xac dinh kich thwdc cac cum cay

c. Tiép theo, xay dung do thi biéu dién su bién
d6i cua phuong sai tuy theo kich thuédc
khoi 6 mau.

d. Sau cung noi cac diém giao nhau giira tri s6
khoi va phuong sai twong ung.

. Két qua s€ nhan dugc mot dudng cong co
nhiéu dinh.
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Vi du. Xac dinh kich thudc cac cum cay

Bang 3.4. Kiém dinh phén bd ciy tai sinh trén mat dét
theo phan bd Thomas va Neyman
(Nguyén Vin Thém, 1992)

S5 cayld Thn 6 quan sit Tén s6 1y thuyét theo:
Thomas Neyman
0 159 159.0 1582
1 113 113.0 113.9
3 36 37.0 37.0
. 9 0.1 0.003
Tong s6 409 408 407
" 0,555 0,363
s 7.81 7,81
L HKpe=12 m=0,945, A=0,285 | m =2,3045
Cac ddc trung qu= 2.1 Yo = 1,22, =188 | mp=0,5315
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Bang 3.5. Su phu thudc ciia phuong sai theo kich thuéce 6 thong ké

TT | Khoéi (m°) | S6khodi (n) | X, (cay/odb) | S° | W =8X,,
10 512 2 246 676,0 2,75
9 256 4 123 194,0 1,58
g | 128" 10 64.8 210.4 3.23
7 64 25 32,28 81,6 2,53
6 32 50 16,64 38,0 2,28
5 16 100 8,32 21,9 2,63
4 3 200 4,15 9.0 2,17
3 4 400 2,10 4,1 1,95
2 2 800 1,64 1,72 1,65
1 1 1600 0,52 0,73 1,40

11/11/2009
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Hinh 3.4. Quan hé giita phwong sai va kich thuéc & thong ké
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3.2.5. Xac dinh kich thwdc cac cum cay

o Nhiing diéu can luu y:

I. Viéc tim ra dang phan bo cay trén mat
dat chi la budc dau tién.

2. Mot nhiem vu quan trong khac la phat
hién va giai thich nhirng nguyén nhan
dan dén kiéu phan bo nay.
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3.2.5. Xac dinh kich thwdc cac cum cay

3. BP0 tin cay cua két qua nghi€n ctu phu
thudc vao nhirng yéu to nao?

4. Cach bao cao két qua nghién ctru?

5. Khi nghién 01'1'1} cay trén mat dat, nha
nghién ciru quyéet dinh chon phuong phap
nao?’
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Tém tit chwong 3

= Nhifng ki€u phan b ciy trén mit dat

= Phudng phdap mo td phidn bo cay

= Nhitng nguyén nhan dnh huéng dén ki€u
phian bo cay trén mit dat

* Bao cdo két qua
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