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Abstract: The high-yield pathway has been put forward for grain crops such as maize( Zea mays L. ) ,rice( Oryza sativa L. )
and wheat( Triticun aestivum L. ) with the concept of *three combination structure quantitative expression’. In this paper, we
analyzed the quantitative equation and relationship between its parameters ‘three combination structures’ using the normalized
dynamic models of relative LAI,with three drought resistant variety Kangxian 7, Heinong 65 and Suinong 15 as materials. The
relative LAI dynamic quantitative equation were all accorded with y = (a +bx)/(1 + cx + dx” ) in three varieties. The dynamic
models , photosynthetic and yield component parameters had the same tendency in different years in the same variety , while var-
ied significantly among varietis. High-yield varieties had higher seed No. per plant ( SN) and mean net assimilation rate
(MNAR). Seed yield positively correlated with mean crop growth rate( MCGR) , harvest index( HI) ,MNAR, total seed number
per m> (TSN) ,SN and seed weight per plant, especially for MCGR and HI. Hence, it is possible to enhance soybean yield by
increasing mean crop growth rate and harvest index.
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Table 1 Parameters for LAI simulation model on population of different soybean cultivars
%}E 72% P:
/IL_F%\ il \ B Eaiji LAI jéﬂl arameter HIE 2
Density/ x 10
Year Cultivar Yield/kg-hm =2 LAIL,, . b . d r
plants+hm ~ a ¢
2010 P4k 7 5 Kangxian 7 23.0 1480.5 1.89 -0.1153  0.5066 -3.0185  2.7669 0.9965 " *
M4 65 Heinong 65 23.0 2140.5 1.54 -0.0498  0.2041 -2.827 2.169 0.9989 " *
2%4% 15 Suinong 15 25.0 1222.5 2.06 -0.0083 0.1108 -0.3080 2.525 0.9987 * *
2011 $HpZk 7 5 Kangxian 7 24.0 1774.5 1.92 -0.1035 0.4999  -3.2636  3.1907 0.9990 * *
4% 65 Heinong 65 24.0 2440.5 1.56 -0.0490 0.2041 -2.827 2.169 0.9995* *
2Z4% 15 Suinong 15 26.0 1668.0 .98 -0.0037 0.1079 -3.1876  2.7058 0.9985 " *
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Relative LAI dynamic model on population of different soybean cultivars
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Table 2 Parameters for “three combination structure” quantitative equations of different soybean cultivars

- - b BH PR H RS ]
}_\LB
" Photosynthetic parameters Yield components "
Year Cultivar Y
MLAI D MNAR HI PN SN SW
2010 L2k 7 5 Kangxian 7 1.89 113 3.70 0.41 23.0 65.6 21.5 1480.5 bB
Mk 65 Heinong 65 1.54 115 8.19 0.41 23.0 127.3 20.3 2140.5 aA
2Z4% 15 Suinong 15 2.06 115 3.29 0.43 25.0 65.7 20.4 1222.5 bB
2011 P14k 7 5 Kangxian 7 1.92 115 3.81 0.43 24.0 67.0 22.5 1774.5 bB
PB4 65 Heinong 65 1.56 116 8.10 0.45 24.0 129.0 21.3 2440.5 aA
274 15 Suinong 15 1.98 117 3.91 0.43 26.0 70.0 21.4 1668.0 bB

MLAL: A= 5 3 P95 - T AR 45 MNAR 3505 R A6 3R 5 D G G i 18] HE WSO8 Y FFRL™ 5 5 PN MR SW 2 BB 5 5 SN - BAbRoRi 4K
MLAI; Mean leaf area index; MNAR ; Mean net assimilation rate(g-m =% -d =) ; D Duration of photosynthesis(d) ; HI; Harvest index; Y :Seed yield

(kg-hm~2) ;PN :Plant No. per m* ; SW :Seed weight per plant(g) ;SN:Seed No. per plant.



776 N 6 1]
®3 TAEEM=ZE4W EEHFESHEMNBXRHY
Table 3 The correlation coefficients between parameters of quantitative equation for different soybean cultivars
A Year MCGR HI MNAR PN TSN SN SW Y
2010 MLAI 0. 1700 0.5300 -0.5700 0.7300 * -0.0400 -0.1700 0.5200 0. 1000
MCGR 0.5200 0.6900 -0.1600 0.8100 " 0.8300 " 0. 4700 0.9300 " *
HI -0.0500 0.2100 0.2200 0. 1800 0.7500 * 0.6700
MNAR -0. 6600 0. 6600 0.7800 " 0.0000 0. 6300
PN -0.0300 -0.2000 —-0.0400 -0.3000
TSN 0.9800 * * -0.1100 0.7100 *
SN —-0.0900 0.7500 *
SW 0. 5400
2011 MLAI 0.2300 0.2100 -0.5400 0.5200 -0.0900 -0.1700 0.5100 0.1100
MCGR 0.8100 * 0.6700 0.0100 0.8100 " 0.7900 * 0.5100 0.9500 " *
HI 0.5500 0.0700 0.3500 0. 3400 0.8600 " * 0.8800 " *
MNAR -0.4000 0.7300 * 0.7800 " 0.0900 0.6900
EN -0.1100 -0.2500 0. 1800 -0. 1400
TSN 0.9900 * * -0.0900 0.6900 *
SN -0.1000 0.7000 *
SW 0. 6000

MCGR: I A 2 TSN AL T ARV £, HA AR SRR 2.

MCGR ; Mean crop growth rate; TSN ; Total seed No. per m* ; Other abbreviations were the same with table 2. * P <0.05,** P <0.01.
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