35 3 Vol. 35 No.3

2016 5 SOYBEAN SCIENCE May. 2016
Y
( / 611130)
: ( NTS1007) ( 12) 3
(Bl B2 B3) . . .
R1 13.17% »
V3 30.95% R1 1.27% R4
23.36% - V3.RI.R4 18.68% +40.90% -
21.65% N 87.03% 14. 88% 55.94% -
o V3.R1.R4 17.05% 9. 74% -
5.51%; R1.R4 4.85% 9. 78% » V3.R1.R4
V3.R1.R4 14.67% 2. 82% 24.00% - V3
40. 00% 6. 06% R1.R4 16.45% 8.59% .
V3 17. 14% ; R1.R4
10.55% +11.01% » >
> 11.22% 25.45% .
: 8565. 1 P A DOIL: 10. 11861 /j. issn. 1000-9841. 2016. 03. 0428

Effects of Different Nodulation Varieties and Root Barriers on Photosynthetic
Characteristics Biomass and Yield of Soybean
DU Qing CHEN Ping FU Zhi-dan PANG Ting YANG Huan YANG Yan-zhu YONG Tai-wen

( College of Agronomy Sichuan Agricultural University / Key Laboratory of Crop Physiology Ecology and Cultivation in Southwest China Ministry of Ag—
riculture  Chengdu 611130 China)

Abstract: To explore the effect of different soybean varieties nodulation ability and root barriers on soybean growth characteris—
tics and yield provided reference to development the mechanism of crops root interaction in intercropping system the pot ex—
periment was conducted with different root barriers ( Bl B2 B3) to research on photosynthetic characteristics agronomic
variation characters biomass and yield of strong nodulation ( A1: NTS1007) and weak nodulation ( A2: South beans 12) soy—
bean cultivars. The results showed that: Compared with weak nodulation varieties strong nodulation varieties increased net
photosynthetic rate which improved 13. 17% at R1. With growth period passed the biomass of strong nodulation varieties in—
creased compared with weak nodulation varieties increased by 30.95% at V3 1.27% at R1 23.36% at R4 respectively.
Compared with strong nodulation varieties the height of weak nodulation varieties at V3 Rl R4 decreased by 18. 68%
40.90% 21.65% respectively; and grains per plant 100-seed weight grain yield increased by 87.03% 14.88%
55.94% respectively. Under different root barriers separate by nylon mesh was advantage to improve soybean agronomic
traits. Compared with plastic barriers the height of plant at V3 R1 R4 were decreased by 17.05% 9.74% 5.51% re—
spectively; the stem diameter at R1 R4 were increased by 84.85% 9.78% compared with nylon barriers respectively.
The net photosynthetic rate of soybean under nylon barriers were highest at V3 Rl R4 and 8.66% 8.18% 5.58% high—
er than that of no barriers. Biomass of soybean root and stem at V3 was the highest and 40.00% 6.06% higher than that of
no barriers respectively plastic barriers were the highest at Rl and R4 16.45% and 8. 59% higher than that of nylon barri—
ers. The biomass of leaf and pod under plastic barriers was the highest at V3 17. 14% higher than that of nylon barriers and
no barriers were highest at R1 and R4 10.55% and 11. 01% higher than nylon barriers respectively. Different barriers pat—
tern had significant effect on soybean yield 100-seed weight and grain yield under different treatments were no barriers > ny—
lon barriers > plastic barriers and 100-seed weight and yield of soybean were 11.22% 25.45% higher than that of plastic
barriers compared to no barriers.
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Table 1 Effects of different varieties and root barriers on soybean agronomic characters

Growth stage Treatment Plant height/cm

Stem diameter/cm The length of first internode/cm

Al A2 Mean Al A2 Mean Al A2 Mean
V3 Bl 25.94 b 22.90 a 24.42'b 1.99 a 2.39 a 2.19 a 7.22 a 5.69 be 6.46 a
B2 27.06 b 25.83 a 26.45 b 2.11 a 2.16 a 2.14 a 6.57 ab 5.2l ¢ 5.89 a
B3 35.81 a 26.11 a 30.96 a 2.37 a 2.15a 2.26 a 6. 47 abe 6.20 abc 6.34 a
Mean  29.61 a 24.95b 2.15a 2.23 a 6.75 a 5.70 b
R1 B1 42.69 b 34.41 a 38.55 a 4.05 a 3.70 a 3.92 a 6.43 ¢ 7.13 ab 6.78 b
B2 43.99 b 31.37 a 37.68 a 4.06 a 4.17 a 4.11 a 6.64 c 5.67d 6.16 ¢
B3 50.68 a 31.83 a 41.35 a 4.18 a 4.30 a 4.24 a 7.43 a 6.81 be 7.12 a
Mean 45.85 a 32.54 b 4.09 a 4.09 a 6.83 a 6.54 b
R4 Bl 36.36 ¢ 35.70 a 36.03 b 4.22 a 4.77a 4.50 a 6.71 be 7.23 ab 6.97 a
B2 45.34 b 39.19 a 42.26 a 4.71 a 5.16 a 4.94 a 7.28 a 6.49 ¢ 6.89 a
B3 53.18 a 36.00 a 44.59 a 5.35a 5.97 ¢ 5.16b 7.73 a 6.52 ¢ 7.13 a
Mean  44.96 a 36.96 b 4.76 a 4.97 ab 7.24 a 6.75 b
3 0. 05

Data in the table mean repeated three times values in the same column with different letters were significantly different at 0. 05 level

was singledine compared. The same below.

the average
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Table 2 Effects of different varieties and root barriers on soybean photosynthetic characters
Pn/pmolem ~%+s~! Gs/mol*m =2 *mol ' Ci/pmol *mol = Tr/mmol*m 2 +5 !
Growth  Treat-
stage  ment A A2 Mean A A2 Mean A A2 Mean Al A2 Mean
V3 Bl 8.8 a 7.52b 820a 0.34a 0.19b 0.27a 184.70a 159.82b 172.26a 6.0l a 4.48b 5.24a
B2 7.08b 10.74a 8.91a 0.17b 0.43a 0.30a 157.26 ¢ 164.18 ab 160.72b 3.84 b 6.46 a 5.15 a
B3 6.50b 9.05ab 7.77a 0.24b 0.26b 0.25a 168.09b 170.19a 169.14a 4.34b 5.41 ab 4.88 a
Mean 7.49b 9.10 a 0.25a 0.30a 170.02 a 164.73 b 4.73a 5.45a
R1 B1 22.94a 18.11a 20.53 a 0.65ab 0.56a 0.61 ab 285.94a 278.41 a 282.17a 8.57a 9.05a 8.81 a
B2 22.90a 21.52a 22.21a 0.59b 0.53a 0.56b 282.20ab 280.76 a 281.48a 8.83a 824a 853a
B3 22.47 a 20.72b 21.60a 0.70a 0.63a 0.66a 275.07b 274.96a 275.01a 9.04a 7.63a 8.34 a
Mean 22.77 a 20.12 b 0.64a 0.57b 281.07 a 278.04 a 8.81a 8.31a
R4 Bl 1242 a 14.09b 13.26a 0.20a 0.36 b 0.28 a 255.50a 277.91a 266.70a 1.84a 2.84Db 2.34 a
B2 9.98bh 18.01a 14.00a 0.16a 0.45a 0.30a 253.62a 282.53a 268.07a 1.63a 3.30a 2.47 a
B3 8.63b 13.96b 11.29b 0.05b 0.22c¢ 0.14b 250.05a 267.24b 258.65b 1.15b 1.90c 1.52 b
Mean 10.34 b 15.35 a 0.14b 0.34a 253.07 b 275.89 a 1.54b 2.68 a
2.3 Al B1 V3 B3
21.21%; A2 Bl R1.R4 B3
( 3. 12. 80% 51.97% -
Al A2 V3.R1.R4 A2 2.4 N
Al V3
30.95% R1 1.27% R4 2.4.1 4
23.36%; N
Al.A2 V3 A2 Al 87.03% -
B2 B1 31.94% \44. 12% » 14. 88% 55. 94% -
Al A2 B1 Al B3 55.13% A2
V3.R1.R4 8.82% +6.31% .8.28%;, B3  36.38% .
Al B2 V3 Al.A2 B1 Al B3 16. 40%
B3  25.81%; A2 Bl B3 A2 B3 12.47% .
25.93% +6.99% 24.33% . B1 >B2 >
Al R1 B3 Al B1 B2 59.92% A2 B1
A2 27.14%; B3 34.24% .
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Table 3 Effects of different varieties and root barriers on soybean biomass
Root Stem +  Leaf + Pod
Growth stage Treatment Al A2 Mean Al A2 Mean Al A2 Mean
V3 Bl 0.47 b 0.34 b 0.40 b 0.33 ab 0.34 ab 0.33 ab 0.40 b 0.25 ¢ 0.33 be
B2 0.62 a 0.49 a 0.56 a 0.39 a 0.31 b 0.35 a 0.36 b 0.34 b 0.35 ab
B3 0.56 ab 0.43 ab 0.50 a 0.31 b 0.27 b 0.29 b 0.33 be 0.49 a 0.41 a
Mean 0.55 a 0.42 b 0.34 ab 0.31 a 0.36 a 0.36 a
R1 B1 1.42 b 1.47 ab 1.45b 2.29 ¢ 2.91b 2.60 b 4.68 a 3.70 be 4.19 a
B2 1.47 ab 1.57 ab 1.52 ab 2.74 be 2.82 b 2.78 b 4.07 ab 3.52 be 3.79 a
B3 1.88 a 1. 66 ab 1.77 a 4.01 a 2.72 be 3.37 a 4.6 a 3.28 ¢ 3.94 a
Mean 1.59 a 1.57 ab 3.01 a 2.82 a 4.45 a 3.50 b
R4 Bl 4.70 b 3.97 ¢ 4.34 b 6.32 ¢ 7.46 ab 6.89 a 6.81 be 7.72 b 7.26 a
B2 4.81 b 3.80 ¢ 4.30 b 6. 83 be 6.10 ¢ 6.49 a 7.08 b 6.00 cd 6.54 b
B3 5.70 a 4.57 b 5.14 a 8.20 a 6.00 ¢ 7.10 a 8.85a 5.08 d 6.96 ab
Mean 5.07 a 4.11b 7.12 a 6.53 b 7.58 a 6.26 b
4
Table 4 Effects of different varieties and root barriers on yield and composition of soybean
Seeds per plant 100-seed weight/g Yield per pot/g
Treatment
Al A2 Mean Al A2 Mean Al A2 Mean
Bl 30.08 a 49.33 a 39.71 a 12.35 b 14.16 a 13.25 a 19.19 a 28.03 a 23.61 a
B2 22.72 a 47.75 a 33.57 a 11.71 be 13.10 ab 12. 40 ab 12.00 b 25.86 ab 18.93 b
B3 19.39 a 36.17 a 29.44 a 10.61 ¢ 12.59 b 11.60 b 16.76 b 20. 88 a 18.82 b
Mean 24.06 b 45.00 a 11.56 b 13.28 a 15.98 b 24.92 a
2.4.2 5 B3 49.59% +65.33%:,
N B3 B1 17.88% . A2
A2 N B2 B1
Al 8.36% 8.09% 32.41% - 3.52% + 12.88% + 9. 80% B3
1.92% 9. 29% 16. 02% -
o Al B2
5
Table 5 Effects of different varieties and root barriers on maize yield and its components
Kernels per ear 1000-grain weight Yield /kg*hm ~2
Treatment
Al A2 Mean Al A2 Mean Al A2 Mean
B1 2642 ab 2560 b 2601 b 166.43 a 186.31 a 176.37 a 400. 00 b 491.33 ab 445.67 b
B2 2736 a 2650 ab 2693 a 182.35 a 210.31 a 196.33 a 454.67 a 539.50 a 497.08 a
B3 1829 ¢ 2600 b 2214 ¢ 196.19 a 192.43 a 194.31 a 275.00 ¢ 465.00 b 370.00 ¢
Mean 2402 b 2603 a 181. 66 a 196.35 a 376.56 b 498.61 a
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21.35% -
Pn
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28. 57%
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0.828"* 0.900™*
N 0.932**;
; N NN 0.520° 0.568° 0.582" .
( -0.505") .
(-0.485") o (0.5377) . -
6
Table 6 Correlation analysis
R Root Stem Length of first
Varieties Root Stem Leaf  Plant height Pn
barriers diameter internode

Varieties 1

Root barriers 0 1

Root -0.104  0.093 1

Stem -0.051 0.046  0.972%* 1

Leaf -0.135 -0.023  0.920** 0.971** 1

Plant height -0.505" 0.284  0.628** 0.683** 0.764** 1
Stem diameter 0.005 0.113  0.828** 0.900** 0.932** 0.737** 1
Length of first intermode -0.485" 0.086  0.520 0.568" 0.582" 0.639%*  0.508" 1
Pn 0.113 -0.030  0.022 0.176 0.316 0. 391 0.537" 0.035 1
0.05 ( ) ;FF 0001 ( ) o
* means the 0. 05 level ( bilateral) significant correlation * * means the 0. 01 level ( bilateral) significant correlation.
3 N
23
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