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Study on the accumulation and distribution model of winter
wheat above ground dry matter under drip irrigation

Bilali Aili, SUN Ting, WANG Jichuan® , ZHANG Di, ZHANG Jianfang, SHI Yuangiang
(College of Plant Science, Tarim University, Alar 843300, China)

Abstract The aim of this study was to study the law of aboveground dry matter accumulation and its distribution model
of drip irrigation winter wheat in Southern Xinjiang Uighur Autonomous Region. Simulation models of relative dry matter
accumulation (RDMA) in winter wheat population and individual aboveground parts based on relative growth degree day
(RDDT) and distribution dynamics of organs based on distribution index were established by using statistical model
technology based on the experimental data of nitrogen regulation in plots. The model was tested by the experimental
data of water regulation. The result showed that: After reviving, the dry matter accumulation (DMA) of winter wheat
under drip irrigation showed a typical “S” curve trend. Increasing water and nitrogen supply obviously promoted dry
matter accumulation of populations and individuals,and the irrigation effect was greater than nitrogen application effect
indicating that proper nitrogen application on the basis of ensuring water supply in extreme arid areas in the Northwest
margin of Tarim Basin was the key to promote wheat growth. The variation coefficients of each treatment were 3.45% —
5.19% in populations and 2.03% — 3.91% in individuals, indicating that the population effect was greater than the

individual effect. The effect of irrigation water treatment on group and individual DMA was greater than that of nitrogen
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application, which indicated that ensuring water supply was the first priority in extreme arid areas. Based on the

normalized RDDT, the prediction model (MMF) for winter wheat group and individual RDMA after reviving under drip
irrigation: GRDMA, = (0. 001 2 + 1.003 2RDDT*'*#%)/(0. 012 9 + RDDT*'¢) and SRDMA, = (0. 001 2 +
1.011 3RDDT*%" ") /(0.0189 + RDDT* %' ") ,and distribution index model of dry matter in various organs of the above-
ground part were established, whose simulation accuracy being 0. 988 5 — 1. 027 04 and 0. 977 5 — 1. 035 4,

respectively. These results showed that the model of dry matter accumulation and distribution in winter wheat

populations and individuals based on RDDT and distribution index had good predictability and practicability.

Keywords drip irrigation; winter wheat; dry matter accumulation; partitioning index; model
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Table 1 Distribution table of dropping water quantity (m?/plot) and
urea quantity (kg/plot) in different periods of treatments
A I aE IR PN A A TE 460 FFRLIE U T
g0 ik 3 o , , , A o E
Early jointing ~ Middle stage Booting Flowering  Grain formation  Full filling
Test Treatment Quota
stage of jointing stage stage stage stage
A 0. 86 0. 86 0.92 0.92 0.92 0.92 5.41
1 W, 1. 44 1. 44 1.53 1.53 1.53 1.53 9.01
W, 2.59 2.59 2.76 2.76 2.76 2.76 16. 22
Ny 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
N, 0. 36 0.18 0. 00 0. 27 0.09 0.00 0.90
1 N, 0.54 0.27 0. 00 0.41 0.14 0.00 1.35
N, 0.72 0. 36 0. 00 0.54 0.18 0.00 1. 80
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Fig. 1

FREREETEELS/NE ALK (a) MBHE (D) EMTMRARRSE

Aboveground DMA dynamics of winter wheat single plant (a) and

population (b) in different nitrogen application treatments
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RDMA dynamics in the upper part of winter wheat single plant (a) and population (b)
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Table 2 Simulation equation parameters of SRDMA of winter wheat single plant in different N treatments

DA Jr S A, Parameter PR TRE R

Name Equation a b c d SR R?
MMF #i# MMF model y=C(ab+tcz)/(b+z 0.0646 0.0189 1.0113 4.6911 0.0158 0.998 2"
Logistic #i %! Logistic model — y=a/(1+be ) 0.984 5 77.078 8 10.4515 0.017 8 0.997 8
Richards # %) Richards model y=a/(1+¢" =) V¢ 0.9854 4.2195 10.2873 0.9605 0.0108 0.997 8"

0. 480

5 P pF % Rational function y=(at+bx)/ —0.111
(1+cx+da®)
IE# 44 Sine fitting y=a+bcos(cx+d)

Z WA 44 Polynomial fitting y=a+bxr+ca’ +da’

5 0.9344 —1.7018 1.5616 0.0402 0.989 0~

9 0.5393 3.5641 3.2409 0.0454 0.985 7"

—0.102 2 0.5405 3.2571 —2.7433 0.0503 0.9825"

AR 2 3 RDDT, .y SRDMA, . *x R/R7E 0. 01 KPR, TH.
Note:In the model,x and y denote RDDT; and SRDMA, ,respectively. ** Significant at 0. 01 level. The same below.

®3 ATEARLE/NE GRDMA HiFESH

Table 3 Simulation equation parameters of GRDMA of winter wheat population in different N treatments

5K ViR Z M Parameter PR YE R

Name Equation a b c d SR R?
MMF #: % MMF model y=C(ab+cx®)/(b+z%) 0.0945 0.0129 1.0032 4.1936 0.0227 0.995 8"
Logistic £ %! Logistic model y=a/(1+be ) 0.981 4 37.2193 10.7332 0.023 6 0.995 2"
Richards #% Richards model y=a/(1+¢" ) /4 0.9825 3.4138 10.4528 0.926 6 0.0238 0.9952"

4 P K %% Rational function y=(a+tba)/
(1+cx+dz?)
FE 7% l4 Sine fitting y=a+bcos(cx+d)

—0.1504 1.6037 —1.2650 1.7834 0.0398 0.986 8"

—0.204 7 1.223 8 1.9331 —1.601'1 0.048 8 0.980 3™

A H 2 9 RDDT, .y i GRDMA;,

Note:In the model,x and y denote RDDT;and GRDMA; , respectively.
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Table 4 Dry matter distribution index model of different organs
wE LR 24 Bk T Ji B 23 Equation parameter Rz REREK
Organ Model name Equation a b ¢ d SR R*
M- H Leaf TR R B A y=1/(atbxt+ca?) 1.0281 —1.7611 14.4321 0.010 3 0.998 9™
Two reciprocal model
ZEHF Stem A HLRRK y=(atbx)/(1+  —0.1675 1.5321 —2.7829 5.8733 0.0120 0.994 4~
Rational function cx+dx?)
SR A PR y=(atbx)/(1+  —0.0648 0.2467 —3.0585 3.4542 0.007 6 0.988 7
Glume—+cob  Rational function cx+dx?)
FEkL Grain  MMF &1 y=C(ab+ca?)/ —0.047 8  0.0810 0.4747 7.5587 0.0114 0.996 0"
MMF model (b+a")
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Fig. 4 Aboveground DMA dynamics of winter wheat single plant (a)

and population (b) in different drip irrigation treatments
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Comparison of the simulated and measured value of organ distribution indices in winter wheat
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