XK 2 B = Soybean Science

i http://ddkx. haasep. cn

2022,41(5) :546-556
DOI:10. 11861/j. issn. 1000-9841.2022. 05. 0546

BHENEENEEEAEAGHUERTE

HXAE,BHA LR OMLKRER, TEKE, X4

(AT A2, Bl FThisx 843300)

H

ANNE)

P

B

W EOHRTTIERIRIE S X R TGS R A i R A R R s, B 4 MR BL(4 A7 H) B2(4 A
17 H) B3(4 A27 H)MBA(S A7 H),3 8 M1(51.02 Jikk-hm ™) \M2(30. 86 J7#k-hm ) F1 M3(22.68 Ji#k-hm ™),
WFERE I AAE 25 X R R T AR F 3R AR S DA Rt . T R B 7 i S s i R s . 25 R0
B4 M5 F Bl IEKAFH 6.3 d,{A45%E T R4 ~R6 [ 10.7 d, B4 - AHE %07 R6 ] 5 2% F H AR, 3F H4&%
T W T 4P %5 R A AR S B AR B, 7 R4 HA, B BRI ot A SR Al L B2 (B3 il B4 5 29.75%
23.09% 1 39.40% ,Ff-7¢ RO WAL FRRES R Wit & MR ISR . 76 R4 11, M3 47 5 B 38 8 B 06 30 4R 5 04
K, RO WAL o BRE R A 25 5 SRR AT 0 A IS8 o RO B B Ay ok 2, TR ™ d . 2R b, TEAR TR ST Ab B8
10, ] P95 R AR A 7 B RE RS ARIE K 5L 7E R4 1 R6 W45 70 AL (9 B BE & 8 IsF () RIS 88 1) I o A RE T, 465 Ro 1)
BB R R TSR T B B, 3 HH OB R B S Ay B R, T B 2 R T P i

R R PR B AR e

Effects of Sowing Dates and Densities on Photosynthetic Characteristics and
Yield of Spring Soybean in Southern Xinjiang
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Abstract: In order to investigate the effects of sowing date and planting density on photosynthetic characteristics, yield and its
yield components of spring soybean in Southern Xinjiang, four sowing dates Bl (April 7), B2 (April 17), B3 (April 27) and
B4 (May 7), and three densities M1 (510 200 plants +ha™"), M2 (308 600 plants -ha™') and M3 (226 800 plants +ha™")
were adopted. The effects of sowing date and planting density on growth process, leaf area index, photosynthetic
characteristics, dry matter accumulation, yield and yield components of spring soybean were determined. The results showed
that compared with Bl treatment, B4 prolonged the growth period by 6.3 days, but shortened the R4-R6 stages by 10.7 days.
The LAT of B4 at R6 stage was significantly lower than that at other sowing dates, and the increase of planting density at each
sowing date could significantly increase the LLAI. At R4 stage, the net photosynthetic rate ( NPR) of Bl was 29.75% ,
23.09% and 39.40% higher than that of B2, B3 and B4 respectively, and the NPR and transpiration rate were still higher at
R6 stage. The dry matter accumulation in R4 stage increased gradually with the delay of sowing date, and the dry matter
accumulation in M3 plant increased significantly, while the dry matter accumulation in R6 stage was contrary. Late sowing and
increasing planting density would reduce the branches pods number, branch seeds number and branch seeds weight, thus
reduce the yield. In conclusion, in the treatments of this study, early sowing and decreasing planting density could ensure
sufficient development time and strong photosynthetic capacity of soybean leaves in R4 and R6 stages, maintain the R6 period
had higher leaf area index, dry matter accumulation, and increase the branches pods number, branch seeds number and
branch seeds weight, thus significantly improve yield.
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Table 1 Effects of sowing dates and planting densities on the growth process of spring soybean
M 9w AF/(H - H) Growing stage/ ( month — day) HEH
Sowing date Density VE V4 R2 R4 R6 R8 Growth period/d
B1 M1 4-15 5-14 5-25 6-2 74 7-15 91
M2 4-15 5-14 5-26 6-2 74 7-16 92
M3 4-15 5-14 5-26 64 74 7-16 92
B2 M1 4-25 5-22 6-1 6-13 7-15 7-26 92
M2 4-25 5-22 6-1 6-13 7-15 7-26 92
M3 4-25 5-22 6-1 6-13 7-15 7-26 92
B3 M1 53 5-31 6-8 6-27 7-22 8-8 97
M2 53 5-31 6-8 6-27 7-24 8-8 97
M3 53 5-31 6-8 6-27 7-24 8-8 97
B4 M1 5-13 6-7 6-13 79 7-31 8-19 98
M2 5-13 6-7 6-13 7-11 7-31 8-19 98
M3 5-13 6-7 6-13 7-11 7-31 8-19 98
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Fig. 1

Effects of sowing dates and planting densities on leaf area index at different growing stages of spring soybean
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Fig.2 Effects of sowing dates and planting densities on net photosynthetic rate at different growing

stages of spring soybean leaves
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Fig.3 Effects of sowing dates and planting densities on leaves stomatal conductance

at different growing stages of spring soybean
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Fig.4 Effects of sowing dates and planting densities on leaves intercellular CO, concentration

at different growing stages of spring soybean
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rate at different growing stages of spring soybean
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Fig.6 Effects of sowing dates and planting densities on total dry matter accumulation

at different growing stages of spring soybean
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Table 2 Effects of sowing date and density on yield and components of spring soybean

e -
25 Main stem

43¢ Branch

- . — . TR PR
- - E34 Bg e SR Hr i 100-seed Yield/
Sowing date Density Seeds Seeds ) .
Pods number Seeds number Pods number Seeds weight/g ~ weight/g (kg-hm™%)
weight/g number
Bl M1 28.70 abed  71.40 bed 12.08 e 3.40 fg 7.60 fg 1.32d 18.07 ¢ 4630.32 cd
M2 32.00 abe 77.70 abe 16.42 be 7.30 efg 16.40 efg 3.46 cd 20.99 e 4163.23 de
M3 33.50 ab 89.20 a 18.63 a 44.70 a 120.00 a 29.03 a 24.03 a 6436.99 a
B2 M1 23.70 d 50.30 e 12.12 ¢ 2.00 fg 3.60 g 0.75d 24.21 a 4395.20 de
M2 26.40 bed 66.20 cd 15.23 cd 13.00 def 32.00 def 6.30 cd 22.39 be 4653.43 cd
M3 29.10 abed  65.20 cd 16.94 b 29.50 be 68.81 be 16.10 b 22.93 b 4659.58 cd
B3 M1 24.10 cd 58.70 de 11.61 e 0.20 ¢ 0.30 g 0.05d 19.63 f 4084.79 e
M2 28.70 abed  70.60 bed 15.58 bed  17.80 de 45.20 cd 8.53 ¢ 21.23 de 5058.47 be
M3 36.20 a 82.70 ab 19.72 a 35.10 ab 81.20 b 18.99 b 22.54 be 5414.87 b
B4 M1 29.80 abed  68.90 cd 11.94 0.00 g 0.00 g 0.00 d 18.03 ¢ 4242.23 de
M2 32.90 ab 76.80 abc 14.38 d 4.30 fg 7.60 fg 5.31 cd 18.47 ¢ 3447.92
M3 31.70 abe 66.70 cd 15.23 cd 23.00 cd 37.60 de 8.40 ¢ 22.01 cd 3377.25
®3 FEMRERHEXESN
Table 3 Correlation analysis of yield component factors
sk TR TR EEE-Y VAT I3 BRI EL I3 ROk AR
o Main stem Main stem Main stem  Branches pods Branch seeds Branch seeds  100-seed
Indicator Yield
pods number seeds number  seeds weight number number weight weight
25241 Main stem pods number 1
F 25K %L Main stem seeds number  0.8824 * * 1
F 28K F Main stem seeds weight 0.7386 " * 0.7112* 1
SR FEH Branches pods number 0.5975* 0.5952* 0.8901 * * 1
3Kk B¢ Branch seeds number 0.5601 * 0.6287 " 0.8741" " 0.9851"* 1
AR TE Branch seeds weight 0.6101 * 0.6676 0.8701**  0.9728 0.9889 * * 1
HHRLE 100-seed weight 0.0039 -0.0272 0.5696 0.6524 " 0.6437" 0.6042 " 1
7o Yield 0.2602 0.5284 0.5690 0.6936 " 0.7951 "~ 0.7624 " 0.4942 1

1Ry g5 =0.5760, Ry o, =0.7079; * Fl* * 45484 0.05 10.01 /K 241,

Note: ™ and **

3 iTig

KEe—MH R 0 BIEY S BYEEY, 7
WS KREREFHHEIMEED . BTABIEEYN, R
JE SO BETE i BRI B R B KA
W1, B RRRL R BN A MRS R K 4%
T W BOGIRSON AR [] , WS BOK T A AR
A2, ARt R SR ERENER
S0, (B4t 2 A R R B R 1 R B, 3
5kt A A R AL X S 4 R — B

indicate significant correlation at 0.05 and 0. 01 level ,respectively.
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