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Effect of planting patterns on photosynthetic capacity and grain filling
characteristics of summer soybean at seed-filling stage

CHEN Chuan-xin', TANG Jiang-hua', CHEN Jia-jun', WANG Na’,
FU Xiao-wen', DU Xiao-jing', XU Wen-xiu'
(1. Xinjiang Agricultural University, Urumgi, Xinjiang 830052, China; 2. Center of Spreading Agriculiure Techniques
of Yining County, Yili, Xinjiang 835100, China)

Abstract; Using summer soybean Heihe 45, a field experiment was conducted to study the effects of planting
patterns on photosynthetic capacity and grain filling characteristics of summer soybean at seed-filling stage with
plant population density of 5.5%10° plant - hm™ of equal row spacing treatment in five planting patterns: 30 cm
(A) .40 cm(B) .60 cm(C) and wide-narrow row treatment of “15 cm+30 cm” (D) and “15 em+15 ¢cm+60 c¢m”
(E). The results suggested that transpiration rate ( Tr) ,stomatal conductance ( Gs) .net photosynthetic rate (Pn) |
leaf area index (LAI) .leaf area duration (LAD) of wide-narrow row spacing treatments were higher than those of e-
qual row spacing treatments increased by 16.92% ~72.22% ,12.50% ~69.23% ,7.73% ~34.80% ,1.13% ~33.88% ,
5.87% ~47.70%. The average of grain phase accumulation ,seed filling rate and seed filling duration of wide-narrow
row spacing treatments were also higher than that of equal row spacing treatments. The yield of wide-narrow row
spacing treatments were higher than that of equal row spacing treatments, the average yield of wide-narrow row
spacing treatments was 24.51% higher than that of equal row spacing treatments. Therefore, the planting pattern of
wide-narrow row spacing is one of the best cultivation patterns to improve yield increased for summer soybean.

Keywords ; planting pattern; summer soybean; wide-narrow row spacing; photosynthetic characteristics; grain

filling characteristics
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Table 1  Photosynthetic characteristics of summer soybean at seed filling period under different treatments
Lbp JalR] CO, #eBE Ci WA Tr AL Gs LA R Pn 1Al LAD
Treatment /(wmol + mol™")  /(mmol - m?2 s /(mol - m?-s!) /(pmol - m2-s7h) /(10*m? -+ d7! - hm™2)
A 217.58¢ 2.60b 0.16¢ 19.15b 5.29b 70.64¢
B 239.25b 2.18¢ 0.15d 18.26b 4.73¢ 59.21d
C 263.00a 1.80d 0.13e 15.86¢ 4.28d 53.29¢
D 190.50e 3.10a 0.22a 21.38a 5.73a 78.71a
E 204.50d 3.04a 0.18b 20.63a 5.35b 74.79b

I SRR FRE R R TE 0.05 KF EERBE, TH,

Note: The different letters in the column mean significant differences at 0.05 level, the same as below.
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Table 2 Parameters of Logistic equation of seed filling process

under different treatments
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+%ﬁix%£i‘/’jlﬁ]ﬂ:%{j‘ﬂﬁﬁfﬂ,jEU{uili/fT DALI\ C 13.31 130.67 0.24 0.9942
ARE PIEWIALHE A B & TAR B, HY B E ST E 15.81 113.61 0.23 0.9945
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Table 3  Effects of different treatments on filling parameters in each phase of summer soybean

W I ZEI R R

Trffti a N R, T, W, R, Ty W, R; T/d /(g « grain™ /(g - grain™'
/d /g /(g-graint - d7Y)  /d /g /(g gran! - d7") /d /g /(g gran™! - d7") -d™h -d™h
A 14.83 3.04 0.21 11.04 831 0.75 1375 3.04 0.22 20.35 0.86 0.36
B 14.77 3.01 0.20 11.17 821 0.74 13.90 3.01 0.22 20.35 0.84 0.36
C 14.78 2.81 0.19 10.94 7.68 0.70 13.62 2.81 0.21 20.24 0.80 0.34
D 14.34 345 0.24 1195 943 0.79 14.88 3.45 0.23 20.32 0.90 040
E 14.76 3.34 0.23 11.38 9.12 0.80 14.17 3.34 0.24 20.45 0.91 0.39

To Ty MESCHIEIN T,  EIRHIEI 7, EIRIEI W W, Wy R Ry Ry MIIRER T, Ty, T ORI RIS A T, S KRS
AL R, ORI AS R, ISR

Note: T :seed-filling pyramid period; 7, : seed-filling fast increase period; T} : seed-filling slowly increase period; W,,W,, W5, R, ,R,, R;: mean
maximum seed-filling rate; R

weight increase of seed and seed-filling rate at T, ,T,,75; T, days reaching the maximum seed-filling rate; R

max * max + mean *

seed-filling rate.

x4 EBRAXEERSYENENKXERE

Table 4  Correlation coefficients between seed filling parameters and grain weight of summer soybean

E 20
T, T, Ty T T, R, R, Ry R, Riean
Parameter

T, 1.00

T, -0.94" 1.00

Ty -0.94" " 1.00* * 1.00

T -0.89" * 0.99" " 0.99"* 1.00

T, 0.63**  -0.33 -0.33 -0.21 1.00

R, -0.89* * 0.88** 0.88** 0.86**  -0.45" 1.00

R, -0.67"* 0.66"* 0.66* * 0.64** -0.33 0.92** 1.00

Ry -0.63" " 0.63"* 0.63** 0.61**  -0.31 0.90* * 0.98** 1.00

R, -0.64" " 0.64"" 0.65"* 0.63**  -0.31 0.91** 0.98** 0.99" " 1.00
Ry -0.82" " 0.63"~ 0.83** 0.81**  -0.38 0.98"* 0.96* 0.95** 0.96 * 1.00
L -0.84" " 0.87"" 0.87** 0.85**  -0.36 0.99"* 0.94"* 0.92%" 0.94* 0.99* *

Grain weight

o, # % FRTE 0.05 10.01 KFRE,

Note: * , * * mean significant at the 0.05 and 0.01 probability levels.
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Table 5 The agronomic traits, yield and yield components of soybean

ST Memi/em  ERIBEE/ (KL - em™)  HUBRISH/ A R R L S e
Treatment Plant height Seeding density Pods numbers Kernel number Seed weight /(kg - hm™)
A 59.75b 1.02a 24.30b 61.20b 8.26h 2973.03b
B 56.08¢ 1.00a 21.40c 55.80c 7.59¢ 2733.55¢
C 55.35¢ 1.0la 19.57d 55.70¢ 7.09d 2554.00d
D 63.95a 1.04a 27.14a 66.50a 9.64a 3469.54a
E 62.43ab 1.02a 25.00b 63.40ab 9.41a 3387.27a
v p v HE K R A B 4 —
3 BHpSsER e TR RO AR R B 4 R AR — 2,

e A R T B 7 M RERL T R O B S T
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SeA AR IR, S AT ML B BT A AT bR a1 AR, AT b B AT 4 /N bk B
HE T4 HERT MO A BE T OB 0 5 SEAR AT AR Ok, MBS B R KRR T R B 5 Sk
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