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Effects of continuous cropping cotton intercropping onion and cumin on photosynthetic characteristics and

root growth of cotton

MA Yi-ru, WEI Fei, MA Zi—hao, WANG Chao—fan, SUN Xin—zhan, LIU Jian—guo”

(Shihezi University/The Key Laboratory of Oasis Eco—agriculture of the Xinjiang Production and Construction Group, Shihezi, 832003,
China)

Abstract: Because of the problems associated with continuous cotton cropping in the Xinjiang cotton area, this study was conducted to alter
the farmland ecological environment through cotton field intercropping and to alleviate continuous cropping obstacles which are important
measures needed to reform the farming system. Soils subjected to cotton continuous cropping for 30 years were evaluated. Two treatments,
onion and cumin, were used for cotton intercropping, and their effects on the growth, development, and photosynthetic characteristics of cot-
ton shoots and content of phenolic acid allelochemicals in the soil were evaluated. The results showed that compared with the control, the
root length, root mass, and specific surface area of intercropped onion and cumin treatment were increased by 54.5%, 45.7%, 16.3% and
22.8%, 15.7%, 4.9%, respectively; The chlorophyll content and net photosynthesis rate at initial flowering stage increased by 12.7%,

12.2%, and 20.7%, 7.2%, respectively, compared with the control. The total levels of the three main phenolic allelochemicals in the rhizo-
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sphere soil of intercropped onion and cumin were reduced significantly by 67.9% and 57.8%, respectively, compared with the control.

Therefore, long—term continuous cropping of cotton with onion and cumin reduced allelochemicals in cotton field soil, improved the soil en-

vironment, promoted the growth and development of cotton roots, and improved the photosynthetic capacity and biomass of cotton leaves.

Additionally, the effect of cotton intercropping with onions on the growth and development of continuously cropped cotton was better than

that of cotton intercropping with cumin, and thus could alleviate the continuous cropping barrier of cotton.

Keywords : intercropping; continuous cropping obstacle; allelochemical; photosynthetic characters; root growth
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4ham PR ke MPEAL ke HIERKG
Plant height/  Plant mass/  Leaf area/ Plant height daily
Treatments N
cm g cm’ growth/cm
cllo 40.5+2.41a  8.62+0.22a 811+32.6a 0.61+0.08a
clic 36.3+1.08ab  6.86+0.18b  748+25.5a 0.54+0.11ab
CK 32.7+0.76b  5.71+0.21c  646+28.7b 0.47+0.07b

T [FAFIARR NG PR R F2 53+ B3 (P<0.05) . T .
Note: Different small letters in the same column showed the
significant difference between the cropping patterns (P<0.05). The same

below.
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Figure 1 Effects of planting patterns on chlorophyll content of

cotton leaves
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Figure 2 Three phenolics content of soil under different

planting patterns
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Table 2 Effects of planting patterns on photosynthetic physiological indexes of cotton leaves

2 fb3m 7%7“6%‘1%%5 ] AL JitL ] COz‘?’(EFI" ' %%ﬁﬂ%
Growing stage Treatments Net ph()t()syntheils fé‘ite/ Stomatal (3()n(1lﬁlzcta]:11(36/ Intercellu}ar carbon dl()deeil Transplratmniaui{
pmol CO m+s mol Hy0-m?+ s concentration/pmol O+ mol mmol H,0+m™+s
T Seedling stage cllo 12.5+1.28a 0.24+0.05a 152.5+10.4b 9.7+1.45a
clic 10.8+0.95h 0.25+0.03a 171.5+4.1a 10.4+1.08a
CK 12.3+1.03a 0.15+0.01b 108.1+£9.8¢ 6.2+0.14h
5] Buding stage Cllo 24.7+1.10a 0.64+0.02a 169.6+3.51a 13.8+0.29a
clic 21.7+0.21ab 0.52+0.09b 165.9+10.4a 13.2+1.42a
CK 20.4+0.53b 0.42+0.11¢ 153.5+21.7b 12.2+1.96b
WIAEH] Blooming stage Cllo 25.1+1.51a 0.48+0.06a 156.2+7.8b 14.4+1.26a
clic 22.3+0.98b 0.45+0.05a 173.3+£5.7a 12.9+0.98h
CK 20.8+0.29¢ 0.39+0.02b 149.2+4.4b 12.3+0.40b
®3 TEMEER THRIERREKER
Table 3 The cotton root growth indexes under different planting patterns
b3 (SN M A /g - ! HUE @SS He e Th A
Treatments Root length/cm Root mass/g+plant™' Root/shoot Specific root length/cm+g™  Specific surface area/em’ g
cllo 936+19.9a 1.85+0.03a 0.27+0.004a 507+3.6a 143+2.2a
clic 744+14.5b 1.47+0.02b 0.27+0.006a 506+2.9a 129+1.5b
CK 606+26.1¢ 1.27+0.03¢ 0.29+0.009a 476+10.5b 123+1.1¢c
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