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Effects of the Strip Compound Planting System on Photosynthetic Characteristics
and Grain Yield of Maize and Soybean

XU Yan-hui', WANG Chang' , ZHENG Dian-feng'*, FENG Nai-jie', LIANG Xiao-yan', LIU Yang’

(1. Agronomy College of Heilongjiang Bayi Agricultural University, Daqing 163319, China;2. National Coarse Cereals Engineering Research Center, Hei-
longjiang Bayi Agricultural University , Daqing 163319, China; 3. College of Agronomy and Biotechnology, China Agricultural University/Key Laboratory of
Farming System, Ministry of Agriculture,Beijing 100193, China)

Abstract: In order to compare the differences of the photosynthetic characteristics and yield of maize and soybean under the
strip compound planting and monoculture, field experiments were conducted to investigate the effects of strip compound plant-
ing system ( maize-soybean 2:4) and corresponding monoculture on photosynthetic characteristics and grain yield of maize and
soybean in two growing seasons (2015 and 2016). The results showed that: (1) As to the tall cultivar ( Kenfeng 41), the
strip compound planting increased the net photosynthetic rate, transpiration rate, stomatal conductance, intercellular CO, con-
centration and water use efficiency of maize compared with maize monocultured. Although the net photosynthetic rate of the
strip compound planting was slightly less than that of the maize monocultured in 2005, the water use efficiency and intercellu-
lar CO, concentration were larger than that of the monoculture, which was beneficial to the accumulation of substance in maize
grain, when the soybean variety was the dwarf variety (Kenfeng40). (2) As to the tall cultivar (Kenfeng 41) , the photosyn-
thetic physiological indexes of soybean monocultured was larger than that of the strip compound planting except the content of
chlorophyll was smaller; As to the dwarf cultivar ( Kenfeng 40) , the net photosynthetic rate, stomatal conductance and chloro-
phyll content of the strip compound planting were higher than those of soybean monocultured, and the net photosynthetic rate
was significantly different. (3) The strip compound planting increased the grain number per ear, ear weight and seeds weight
of maize. Although the yield of the strip compound planting was slightly lower, the total economic benefit was higher than that
of maize monocultured. (4) The number of pods per plant, grain number per plant, grain weight per plant, 100-seed weight
and yield were decreased, but the total economic benefit was higher than that of soybean monocultured. According to the data
analysis, it was found that there was significant sense that the strip compound planting system of maize-soybean increased the
photosynthetic physiological characteristics of maize, increased the total yield and economic benefits.

Keywords: Strip compound planting; Monoculture; Maize; Soybean ; Photosynthetic characteristics ; Yield
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Table 1 Effects of strip compound planting with maize and soybean on photosynthetic characteristics of maize leaves
. - - . N ; . o TS gy
A0y HOLE HAE Pn SELFRECs M) CO, WRIE G ZEBEHR Tr KA FIAIRGR WUE
Chlorophyll content
Year /(pmol*m~%+s~1)/(mmol-m~2-s~") /( pmol +mol ~1) /(mmol-m~2-s7") / %
/(mg-g 'FW)

2015 SM 18.29 aA 0.11 bA 74.70 bA 1.44 aA 12.72 aA 55.73 aA

M1 19.09 aA 0. 15 aA 141. 31 aA 1.51 aA 12. 86 aA 57.65 aA

M2 16.17 bB 0.10 bA 97.15 bA 1.15 bA 14.37 aA 55.20 aA
2016 SM 19.78 bA 0. 14 cB 118. 66 abAB 3.38 ¢C 5.86 aA 44.63 aA

M1 25.70 abA 0.25 bAB 137.12 bB 6.26 bB 4.14 ¢B 27.17 bB

M2 24.16 aA 0.19 aA 97.56 aA 4.53 aA 5.28 bA 26.20 bB

BUE AP 5 3 R AT T TR R RS 7 AR S 807 Ja I AN RN PR A Duncan” s K298 70 575 0. 01 F1 0. 05 /K 225 8

Fo Tl

Values are mean. Values followed by different capital and lowercase letters in a row are significantly different at 0. 01 and 0. 05 probability levels as

tested by Duncan’s. The same below.
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4 SIS T 19.53% .37.78% (1.01% . 19. 19% Fil

5.19% % P FEFOLE R ST EEZE IS R
KB 2 25 R K- (P <0.01)
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R SRR TR T SS2 4bFE 2015
AFAE SS2 A4 13.22% 5. 13% F1 3. 73% , H:
HIS2 5 SS2 (it HAA B ) 2 25 FoKF (P
<0.01);2016 4F % SS2 &b ¥ 43 9 & 38.67% .
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Table 2 Effects of strip compound planting with maize and soybean on photosynthetic characteristics of Kenfeng 41 leaves

X N ; . MR A
EAy LA Pn SEALFHE G MU CO, WGP 28R HR Tr KRR WUE Chloronhvll
orophyll contet
Year /(pmol*m~%+s~1)/(mmol-m~2-s~") /( pmol *mol ~1) /(mmol-m~2-s7") / %
/(mg-g 'FW)
2015 SS1 21. 62 aA 0.46 aA 354.67 aA 4.93 aA 4.40 aA 49.96 aA
1S1 16. 28 bB 0.38 bB 318.65 bB 4.51 bB 3.62 bB 50.28 aA
2016 SS1 11.42 aA 0.45 aA 271.69 aA 7.45 aA 1.54 aA 34.57 bA
IS1 9.19 bB 0.28 bB 268. 94 aA 6.02 bB 1.46 aA 36.20 aA
®3 ERAETREAMEIERFE 40 ISR
Table 3 Effects of strip compound planting with maize and soybean
e e ) A i
A LA Pn AR G MBI CO, WRIE Ci R eR Tr IRAYFIHIZCR WUE Chlomohsll
orophyll contet
Year /(pmol*m=%+s~1)/(mmol-m~2-s~") /( pmol +mol ~1) /(mmolom™?+s7") /%
/(mg-g'FW)
2015 SS2 15. 81 aA 0.39 aA 344.37 aA 4.60 aA 3.46 aA 49.61 aA
182 17.90 bB 0.41 aA 284.29 bB 4.07 bB 4.41 bB 51.46 aA
37.35 aAB
2016 SS2 11. 69 aA 0.46 aA 283.91 aA 8.08 aA 1. 60 aA
182 16.21 bB 0.89 bB 282.37 bB 10. 19 aA 1.45 bB 38.00 aA
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SRR A
W 4 Fiz, IML F1IM2 4h P4 SM b B 4 1
JNT R R TR R, IM1 ¢ SM &b B 4y i
5.35% 12.65% 1 10. 4% , 1fij IM2 % SM Ab BE 435
B0 0.69% .6.32% F15.19% , ¥4 155 i 295 ok
- [R] A IM1 A1 IM2 4 SMARER /N T 582K FRAIK

THREA . A, IMI dg2 SM AL BRI 3G hn 1 A | fl
AR, 95 7. 85% 1. 94% F117.29% , H.
KRN P ORE T 3K B A {2 5 25 S K5 [A) IF, SM A
IM2 b B AR K 0 T 4.44% , OB E BN T
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FFto

®4 ERREFRESMEN EXRIFH SN ETFHIZ M

Table 4

Effects of maize and soybean strip compound plantingyield components of maize

AP Treatment

SM

IM1

M2

K Ear length
YK Bare tip legth
{37 25 Ear height
O Ear width
TR KL Grains per ear
T Far weight
FPRLT Grain weight

H R EE 100-seed weight

21.41 +0.30 bB

24.71 £0. 82 aA

115.41 £1.97 aA

50.41 £0. 67 aA

518.85 +£13.63 aA

305.02 +1.83 aA

240. 63 +0.93 aA

45.70 +0. 10 bB

23.09 £0.42 aA

17.84 £2.19 bA

102.42 +1.37 ¢C

51.39 +£0.55 aA

546.57 £19. 07 aA

343.62 £28.62 aA

265. 66 +£22.31 aA

53.60 +0.50 aA

20.50 +0.26 bB

19. 67 = 1. 86 abA

108.53 +.95 bB

50.41 £0.29 aA

522.45 +£10.96 aA

324.32 +8.23 aA

253.14 +7.53aA

42.20 +£0.70 cC
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Table 5 Effects of strip compound planting with maize and soybean on yield components of Kenfeng 41

M M kIR BRI Bk R
Plant height Stem width Pods per plant Seeds per plant  Seeds weight per plant ~ 100-seed weight
SS1 93.01 £3.22 aA 5.80 0. 10 aA 37.38 £2.51 aA 76.03 +4.30 aA 10.77 £0. 67 aA 16. 81 £0.44 aA
IS1 80.23 +1.87 bB 5.83+0.10 bB 28.01 +2.45 bB 55.85 +4.76 bB 8.40 +0.39 bA 16.10 £0.43 bA

F6 EXRXEFKRESHENERF 40 FFh= 2N EFHIRMm

Table 6 Effects of strip compound planting with maize and soybean on yield components of Kenfeng 40

P eyl AR LIRS K14 LI/ Ay AR
Plant height Stem width Pods per plant Seeds per plant  Seeds weight per plant ~ 100-seed weight
SS2 57.20 +£2.87 aA 6.07 £0.33 aA 29.18 £3.74 aA 52.80 +4.17 aA 8.46 £0. 14 aA 18.60 0. 60 aA
IS2 83.56 £3.05 bB 4.44 +£0.42 aA 17.50 £4.45 aA 34.13 £9.25 aA 5.56 +£0.39 bA 17.44 £0. 19 aA
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