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Study on the effect of dry matter accumulation process on
maize yield based on Logistic model

QIAO Jia, ZHU Jin-cheng. ZHAO Jiao. ZHENG Zhi-fang,

WANG Pu, LIAO Shu-hua”
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract Crop yields are closely related to dry matter accumulation process, which can be affected by different culture
measures and environment remarkably, consequently the yields. To analysis the effect of dry matter accumulation
process on maize yield,field experiments with four treatments, namely, areas, years, culture measures were performed
from 2007 to 2009. Regression equation between yield per plant and it’s parameter for Logistic model of Zhengdan958
and Zhongnongda 4 was established. Correlation coefficient for Zhengdan958 and Zhongnongda4 were 0.863 and 0.993
respectively,and standard errors were 0. 018 and 0. 004 respectively. To validate the above model, t-test distinguish
level of Zhengdan958 and Zhongnognda 4 from independent experiment were 0. 900 and 0. 379 respectively. No obvious
difference was observed between model’ s simulated and observed values. RESM values for Zhengdan985 and
Zhongnongda4 were 0. 014 and 0. 020 respectively. The results showed that maize yield correlated with dry matter
accumulation process for certain degree; different growing process resulted in different parameter of Logistic model.
Furthermore, the crop yield also correlated with parameter of Logistic model; different varieties possessed their own
model. Information obtained from the current study can provide some theory basis for maize industry.
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RAEY = R, EbR L2 IE G =P R ®1 RE—AETHLERAS
L . VEY PR R 0 E AR B T T Y G A R Table 1 Treatment arrangement of test 1

m*%*il_%ﬁ'}@aﬁ’j e, T BREYDOLE 1R o FE/ONISPR/OKIE/ B

MR ATEY), 52 e R S M e, . (B /hm®) (kg/hm®) (kg/hm®) (kg/hm®) F73t
TR BEEY =R A EBEEEH., FLEE0 1 51000 180 180 270 5
G870 R O VR W 7 R 2 51000 255 300 150 4
AR = Y B — A2 2 BT/, Bk 3 51000 330 120 330 3
HSIER. THBEBRER, 4. SEEKEE. Al 4 51000 405 240 210 2
THLICR . FIH . DR % — R85 72, > 91000 105 60 90 1
86 5o Rl AR R I A AN B B, R, RS A 6 610000 240 530 !
Bk AT IR KA R AS o B A 7 7 T T O1R00 880 0B
e 8§ 61500 405 180 90 4
Logistic H 8 . i ] S £1 25 B » 7 4 58 28 2 9 61500 105 300 270 3
BEGR A KR, AT LR R e P L S
RGBS B2 6D 0 5 3 — o R 5 L 1; Z S ;Z f
TR ERERT. 13 72000 105 240 150 5
V2 ##F il Logistic BERUR M SE/EY B T4 14 75 000 180 o0 450 \
ORAGLRR " T )RR SR A A SR 15 72 000 255 180 210 3
T g A M B A Y O TR IR B SR DL & 6 82500 405 60 150 ,
R B it 2 2 1A 5 T ) T ) R R A R A T S T 7 82500 105 180 230 )
Frt . HET TS R R B R A T A R AR Ak 18 82500 180 300 210 )
FUERATE Logistic BRI | (3R, DU S X se R 5 7~ 19 82 500 955 120 9 s
2] ) 50 A (R i T e 20 82500 330 240 270 4
ARG LA E K R B MAEW A F I T8 21 93 000 105 120 210 A
RS BRA T G4 TR RN Logistic Bk 22 93000 180 240 90 3
BRI 58 A [FIR B 45 e T Logistic A7 24 i) 48 23 93 000 255 60 270 2
AR DL B Rl AR AL 5 77 i Z B &R 24 93 000 330 180 150 1
25 93000 405 300 330 5

1 #HE5RFIE

1.1 R XER Rt

R —: F 2007 4F 6 H-—2007 4F 10 A 7Edb 3
o AR R b R R (db 4 39734, A4k 116°
123047 . SR 6 b A 9625 70 Sy B 00 i 4, Rl R
7B P 28. 8 mg/g, A 0. 97 mg/g, A Mk
11. 4 mg/kg, HALH 25. 08 mg/kg, HEi oy %6
B 958, I 5 IR 5 /KF K o R 518 i O
B TS, AR e gt 25 M ALEE L B E R LB /NX
T AL 40 m”, EE M 20 %0 AU 45 IE 1 Ji IE 76 B0 b i
— Rt T Ay R AEE R . 45 A B EL P AR B 4 it
UL 1, SEAE 7 2 r I8 I I R E B L ) 2H R, H
RS 25 2 HEAT

x2 HE—ERHEBELE

Table 2 Top dressing ratio in different stage of testl

K L] KH it 22 48]
1 1.0 0 0
2 0 1. 0
3 0.7 0.: 0
4 0.3 0. 0
5 0. 4 0.: .3

R A oy b R R o R AT

8 e T 2008 4F 6 H—2008 4F 10 A 1&

o FERNIR I A PR

14.27 mg/g. 4% 1. 13 mg/g. A% 6. 60 mg/kg,
BN 113. 84 mg/kg, A% E R 60 000 Fk/
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hm?, 35 AP g B8 958, X6y 24 [ E BE AL X
At 6 MR, BN EHEES 3k, 3 18 A4
INEE L EEAS /N IX TR 40 m? L 4% 4 BRIE 43 A 3
JIEL 0 K 300308 B8 2 Wit FH . i I G B b R — YK it
A o 7] B 5 it A R 0 LA 804 K. O 1) 120 kg/
hm?® G B R 55 (LA U8 43 P, Os 31)150 kg/hm?®,
HLR R 55 15 i UL 2% 3.
3 RB=-"\EAEIHER

Table 3 N treatment arrangement of test 3

Ak 18 J& N/(kg/hm*) BB/ (kg/hm*)
1 0 0
2 30 45
3 60 90
4 90 135
5 120 180
6 180 270

R = 2008 4EF i JL = A4F (b 46 37°18" . R &
116° 24D AT . A BT Sy ph BURL A ) 1, FE Al
Feor AL 8. 25 mg/g. &R 0. 83 mg/g. A A W
22.10 mg/kg, HALH 79. 32 mg/kg. MLk & FhH
AR K 4 5 B K AR EC L3R 3 R
FWOE Wi, 3 9 AN b, 2 E &, 3L 18 4~/
DX AN AL 42 m® . HAAR B il 0L 3% 4.

F4 AB=ZHXRRITRHERS

Table 4 Treatment arrangement of test 3

i %H‘TE/» Jife B &/ (kg/hm®) Eﬂ(/.
(B /hm*) N P K (m®/hm?)
1 48 000 100 20 40 300
2 48 000 200 100 140 600
3 48 000 300 180 240 0
4 60 000 100 20 40 600
5 60 000 200 100 140 0
6 60 000 300 180 240 300
7 72 000 100 20 40 0
8 72 000 200 100 140 300
9 72 000 300 180 240 600

I Y - 2009 AF F At AR AT . FEAE IR A
HHLR 7.15 mg/g. 2R 0. 95 mg/g. B AW 18. 85
mg/ kg, HAH 67. 35 mg/kg., HER M FP N AR K 4
LB R 4 000 BR/667m%, EAE A HLIE 2 J5/

667m*, %% 10 kg/667m*, HRERHR 15 kg/667m*, i
f2%E 2 kg/667m*, (I A> 1 kg/667m”, i MR 4h 1 kg/
667m*, B K R R 20 kg/667m* ;22 J5
10 d Jis jR 2 10 kg/667m* Fl — % 10 kg/ 667m’,
i 5 NREWIAL AL, 3 WHEE L 3L 15 /MK AN
XA 42 m*, RS E 50 500E 4 H 20 H.,5 A 5
H.5 H20H.6 H4 Hf6H 18 H.

IR L2010 4R P AL RAF HEAT . SERESE S
HHLE 11.78 mg/g, 2R 1. 13 mg/g. A %W 16. 51
mg/ kg, AL 93. 62 mg/kg. HEi s Rl H K 4
SRR S R R R R AL X S, A
9ANKEIE,3 EE . 2k 27 AN B AN X R
42 m® . HAGRRERE WL 5,

*5 RBRARRGIHTLEAS

Table 5 Treatment arrangement of test 5

i 5 %L‘F{/‘ Jiti JE £ / (kg/hm*)

(B /hm?*) N P K
1 48 000 60 30 40
2 48 000 120 60 80
3 48 000 180 90 120
4 60 000 60 30 40
5 60 000 120 60 80
6 60 000 180 90 120
7 72 000 60 30 40
8 72 000 120 60 80
9 72 000 180 90 120

1.2 WEmMBS5RA*

TEARTZEA T A/ XA PR £
Kbk 3 Bk AR GE AR AR AR TR E OO KRR AR AR 20 B
i ZEFIRE L AE 105 "CoR T 30 min, 80 CHE+ 2= 1{H
5 PR SR E T A A b T AR A e bR T
H ., ARBRk AR e g
1.3 HELAESSH

WA AT R ERKEH Geon #:47H— 1k
AbEE L A2 BN A X AE K E H Reons » THE J775 8 : Roon =
G(}DD) /G(}DDH ’;H\: EF‘ G(}DDII ﬂ‘:’ L&g)“‘(ﬁd‘ E"] j% *HEE‘L/QE EI
C b, R(;Dr),ﬂgﬂﬁ?ilﬁﬁjiﬂ 0~1,
1.4 BESREAE

B — =0 TR A, g L Y TR A
¥ 5, A Curve Expert 1. 38 # 4% T4 i fR &
(D) M A K H (Repn) Z2 18] 9 6 & i 47 8

R R AL ALY Logistic T, y = H#’
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R AR as b, ¢ SRJEH SPSS 17. 0 B fF
SFrX R SR Z AN ER ., BT PR
BB B AR R B 7 B R R G 56 R
M J7 2% s K 43 A7 A5 FUUAH 5 00 000 1 [ 1) £°F &
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Srumse =
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2.1 EXTHERER Logistic BRIFE T 55747

Sk T A A [ — i R E AN T4 SR ) A A
Xof [] — it AN [ 45 5% 9 BRI 147 05— Ah 3, FH AR
FURAE A A8 5 e 40 4 o R R AR AL, X 56 1
3 RN Gopn A7 IH — AL AL S . F FH Curve
Expert 1. 38 #4459 5 B8 5 (D) FAH XA K
JEH (Ropp) Z Y 6 R AT LA 13 B4R £k T
Pm B B Logistic BEAI H R HE X K. y =
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Fig. 1 Parameter of Zhengdan958’s Logistic model

under different cultural practices
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Fig. 2 Correlation of Zhengdan958”s Logistic model
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Fig. 3 Parameter of Zhongnongda 4’s logistic model
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M 1~4 ha] DL ), Logistic £ B 2K+
Yy 5 R B R 0 AU L [R) B Logistic J5 #2
IBH ab.c 7EARTRIALBE 22 8] 4 22 5. F 1 45 & 4%
RSt % B8 a b HEATAHT .
6 AFEHERETHFRKISHERSH
TURESH(REE)
Table 6 Change regularity of Zhongnongdad”s model

parameters under different cultural practices

(test 5)
2R
Ab ¥
a b c
1 0. 307 179. 030 7.639
2 0.321 178. 203 7.562
3 0.382 111.178 6.392
4 0.281 203. 636 7.747
5 0. 288 147.075 7.324
6 0. 305 116. 281 6.655
7 0.239 315. 380 8. 843
8 0. 257 202. 645 8.162
9 0. 254 169. 712 7.901
EL%mmﬁﬁy:1+;mrh§x»1ﬁ,

y>asa 0] LAHORAR RAEW I LM A K, N 1
AL s a bt 2 0N il ICS E2: f0 184 Jonn i 38 o Bt %
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V1A 158 T A /N 2 JRE 1 5 o i 456 o
MEL S5 R E W X F AR B 958 Mk kK 4 5
Heid s B Al 50 b B Logistic BLALEAE 0. 98 LU
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R R . 59 AP ARG it i) A8 1k 2 XHE W T T FR
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UFWES IR T T
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R T4 5 1) B B SR AR 9 7= 1 08 i S Atk
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B HILEM AR T R R s d R
S BRI 77 o 8 B 5E Logistic LU A A 1y
ZREH G RZAEGA LR,

IR I X Logistic B % 2805 7™ 5 22 [a] 0k ¢
SR AR (d Y HR kTR a b R

a T 5
U7 po o MBURZSEL

PRI 1. 4880 958 [y I X 55 40 56 1
Y =—0.322 —14.727b+ 0. 006¢* +
0.026ab — 0. 002abc (2)
HEZRZBN R=0. 863 . 4rifEiR 2N sd=0.018 48,
R 3, R oK 4 5 py B AE X 5 A Gk
Y =—0.09140.707a* —
0. 000 000 8b* + 0. 000 9¢* (3
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Feah A b R AN [R] (4 B2 R 2 B 2 5 X 7 5 1 S
11T A [ B9 it o JHG 0 i AR 3R e A 0 7 i ) 72 A S
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MR AR 4 5 i M " 5 28 a” 07 Z G
RILE K.
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—JE MO FR AN TR RO R AT AR T
2.3 ERTURRENSHEENKEE

X5 T 2 Al AT S BB AL, 3 i 2 Al
HEAT B, Ferb il 2 Rk 0 A J A it L 1 4
5

AR 2 14 52X 2 M) BhAT ¢ K e, IF
MR A S I Z [ R 1 1 R,
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Table 7 Result of paried-samples t-test between

the per plant yield of Zhengdan 958

and Zhongnongda 4 kg
¥R Hp 958 Rk 45
(CEVRI:N PURIUR(ER RLE PURIIRER
0.129 0.118 0.220 0.231
0. 156 0.141 0.219 0.225
0. 147 0.152 0.209 0.246
0.173 0. 180 0.194 0. 204
0.186 0.179 0.186 0.166
0.166 0.183
P=0.900 P=0.379

RS 7= i W 9 RMSE {8 43 51 J2& #5958
0,015, ek 4 5K 0,02, IBKFERE, A2
R G R AE g WNAE 22 8] 35 R B — E B —
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A DL TR — 3 DA 9 ) A A A X A E
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