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Effects of no tillage and crop rotation on yield and photosynthetic
characteristics of wheat and maize in desert oasis of northwest China
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Abstract; The purpose of this study was to explore more effective filed cropping patterns and increase crop
production to achieve effective utilization of land and ecological environmental protection in oasis irrigation region of
northwestern China. A field experiment was carried out to examine the effects of no tillage and crop rotation on pho-
tosynthetic characteristics, leaf chlorophyll content and yield traits in wheat/maize intercropping— wheat/maize in-
tercropping, wheat-winter rape— maize and wheat— maize rotation in oasis region of Hexi Corridor, Gansu Prov-

ince in 2016-2018. The change of every index in each treatment was not consistent in different years among differ-
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ent tillage methods. There was a decline in photosynthetic rate, transpiration rate, stomatal conductance and inter-
cellular CO, concentration, but there was no significant difference among different treatments. No tillage had no sig-
nificant differences on photosynthetic characteristic. Photosynthetic rate of wheat-winter rape— maize treatment was
increased by —3.85% ~4.91% and 1.44% ~2.31% than wheat/maize intercropping— wheat/maize intercropping
and wheat— maize rotation treatment respectively. Transpiration rate, stomatal conductance and intercellular CO,
concentration were increased by —13.01% ~4.20%, 9.60% ~29.36% , —0.48% ~1.83% and 17.10% ~34.66% ,
-4.58% ~7.07% , =5.11% ~7.41% respectively. No tillage treatments showed some advantages in leaf chlorophyll
content and yield traits of wheat and maize. The leaf chlorophyll content of wheat/maize intercropping— wheat/
maize intercropping, wheat-winter rape — maize and wheat— maize rotation with no tillage was increased by
1.60%, 3.14% and 5.22% in 2018. The spikelet number, grain number per spike and 1000—grain weight of wheat
in wheat/maize intercropping— wheat/maize intercropping, wheat-winter rape— maize and wheat— maize rotation
with no tillage were increased by 1.52% ~5.08%, 0.44% ~2.84% and 1.88% ~ 3.82%, respectively. The ear
height, ear length, grain number per spike and 100—grain weight of maize in wheat/maize intercropping— wheat/
maize intercropping with conventional tillage was increased by —1.80% ~4.83% ,-0.46% ~4.55% ,1.96% ~11.10%
and 5. 16% ~ 7.32%, respectively. The photosynthetic rate, stomatal conductance and intercellular CO,
concentration of wheat-winter rape—maize were higher than that of wheat/maize intercropping—wheat/maize inter-
cropping and wheat—maize rotation, while wheat/maize intercropping showed higher yield advantage. The results
suggest that wheat-winter rape—maize with no tillage improve the photosynthesis characteristics and dry matter ac-
cumulation in single plant and delay the leaf senescence, thus improve leaf water use efficiency.

Keywords: no tillage; crop rotation; intercropping; wheat; maize; photosynthetic characteristics; yield

traits; desert oasis of northwest China;
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Table 1 Experimental design for different treatment

b3 BHET FAEARE K Cropping pattern
Treatment Tillage method 2016 2017 2018
- . AN/ Nk /K

No-tillage with

Wheat/maize intercropping

Wheat/maize intercropping Wheat/maize intercropping
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UN . TE S U\ TE S INEZ /K

cri LG
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FEK Sole maize
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Note: N-no tillage, C—conventional tillage, T—cropping pattern, 1, 2 and 3 represent three kinds of cropping pattern, “~" means yearly rotation.
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Table 2  Effects of no tillage and rotation on wheat yield and yield component

w o am B/ em o AL THE J
Year Treatment Spike length Spikelet number Grain number 1000—grain weight/g Yield
per spike per spike ° /(kg - hm™)

NT1 10.31+0.38 15.52+0.15b 41.85+0.49bc 46.52+1.05¢ 10463.21+22.48b
NT2 8.92+0.27¢ 13.09+0.09d 38.25+0.41c 43.61x1.16cd 9887.35+18.32bc

2016 NT3 9.58+0.39b 14.07+0.11c 37.44+0.46¢ 47.34x1.11c 11253.62+20.15ab
CT1 10.43+0.34ab 16.22+0.16a 42.54+0.51bc 41.91£1.09d 12873.54+22.01a
CT2 9.48+0.51bc 14.34+0.08¢ 38.65+0.44c¢ 41.24+1.24d 9517.36+15.58¢
CT3 10.09+0.46b 15.51+0.08b 39.45+0.41bc 44.06+0.99¢cd 10651.37+16.43b

2017 NT1 9.34+0.27bc 15.58+0.17b 30.95+0.37d 55.02+1.87b 10540.17£17.22b
CT1 10.01+£0.31b 16.85+0.19a 40.65+0.54bc 61.79+1.25a 9220.34+16.91d
NT1 11.32+0.52a 16.14+0.15a 45.05+0.55b 51.86+0.97bc 10804.53+10.50b
NT2 11.15£0.58a 15.78+0.18ab 49.55+0.61a 52.55£1.05bc 11765.64+15.68ab

2018 NT3 10.61+0.34 15.89+0.14ab 45.42+0.56b 55.19+1.14b 11532.17£17.31ab
CT1 10.53+0.45ab 15.32+0.16bc 44.85+0.49b 50.81+1.07¢ 9194.34+16.33d
CT2 10.25+0.61b 15.54+0.17b 48.45+0.46a 51.56+1.21bc 10401.39+12.09b
CT3 11.08+0.57a 15.33+0.12bc 44.13+0.47b 53.08+1.52bc 9237.86+13.65d

TE AN R/ING PR IR AL BT 22 575K P<0.05 235K, T,

Note: Values followed by different letters between treatments are significantly different at P<0.05, the same below.
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Table 3  Effects of no tillage and rotation on maize yield and yield component

G s BOm BKem  RRK o e PR J
Year Treatment Ear position Ear length  Bald head length Ear perimeter Grain number 100-grain Yield
per spike weight/g /(kg - hm™)

2016 NT1 126.31+£3.74cd  20.88+0.68bc 3.75+0.16a 17.13£0.20cd  533.88+10.05¢  47.72+0.57bc 10321.65+12.17bc
CT1 122.42+2.88d  19.32+0.34¢ 3.65+0.15a 16.58+0.24d  542.11+£9.57¢  49.41+0.62b  12651.57+10.55ab
NT1 132.21+£3.56c  20.94+0.61bc 2.98+0.07b 17.14+0.28cd  626.64+8.66ab  49.24+0.41b  9340.74+8.64cd
NT2 135.24+4.32b  21.45+0.34b 3.16+0.16b 17.64+0.31¢ 576.33+9.15  49.56+0.38bb  11423.37+11.33b

2017 NT3 132.55£2.98¢  21.22+0.62bc 2.04+0.21¢ 16.98+0.07d  597.68+9.21b 49.33£0.52  11660.51+12.71b
CT1 135.82+3.56b  21.52+0.48b 2.95+0.09b 17.57+0.41c  639.14+10.07a  53.13+0.15a  13000.78+15.32a
CT2 129.25+4.19¢d  20.54+0.55bc 3.06+0.08b 17.55£0.38¢  568.21+7.64bc  50.39+0.32b  10781.24+12.09bc
CT3 138.27+£6.30ab  21.62+0.24b 2.98+0.14b 18.96+0.18ab  596.88+5.98b  49.67+0.43b  9504.61+10.57¢

2018 NT1 143.29+£2.98a  21.34+0.49bc 3.12+0.11b 18.24+0.22b  461.23+8.62d  32.65+0.35¢ 9818.91+9.83¢
CT1 135.36+£5.35b  22.65+0.47a 2.98+0.13b 19.56+0.31a  436.84+9.33d  26.67+0.33d  12150.28+14.71ab
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