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Effects of stubble height of spring wheat on biomass
and water use efficiency of green manure on Qinghai Plateau

LI Fei', SONG Mingdan®, JIANG Fuzhen®, HAN Mei*, YAN Qingbiao®, LI Zhengpeng®
(1. College of Agriculture and Animal Husbandry, Qinghai University, Xining, Qinghai 810016, China;
2. Academy of Agriculture and Forestry, Qinghai University, Xining, Qinghai 810016, China)

Abstract: In view of the long leisure period after wheat and low utilization efficiency of light and hot water re-
sources on Qinghai Plateau, a field experiment of multiple green manure crops with different stubble heights (0, 20
cm, and 40 cm) following wheat harvest was set up in 2019 to study its effects on biomass, leaf area index (LAI) ,
and water use efficiency ( WUE) of two multiple cropping green manure, namely Common veich and Hairy veich.
The results showed that the total dry matter mass of green manure decreased with the increase of stubble height, and
the total dry matter mass at 0, 20 cm, and 40 cm after stubble was 5 756.45, 4 046.09 kg - hm™, and 3 534.09
kg - hm™, respectively. The weight of Common vetch was 3 462.69, 2 642.75 kg - hm™, and 2 011.34 kg - hm™,
respectively. Root-shoot ratio increased with increasing stubble height. Root-shoot ratio increased from 0.043 to
0.057 and 0.047 at 0, 20 cm, and 40 cm, respectively, after stubble of Hairy vetch, and from 0.07 to 0.08 and
0.083, respectively. The root-shoot ratio of Hairy vetch was significantly higher than that of Common wveich by
59.2%. The dry weight and LAl of each organ in green manure decreased with increasing stubble height, among
which LAl of Common veich decreased from 1.72 to 1.34 and 0.95, and that of Hairy vetch decreased from 1.00 to
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0.77 and 0.59. The ratio of stem to leaf increased with increasing stubble height, and ratio of stem to leaf was 0.78,
0.89, and 0.99, and that of Hairy vetch was 0.82, 0.84, and 0.86 for all 3 depths, respectively. The stem dry
weight, leaf dry weight, stem-leaf ratio, and LAl of Common vetch were significantly higher than those of Hairy
vetch by 141.1% ,135.4% ,6.0% and 69.6% , respectively. The WUE of the two green manure decreased with in-

creasing stubble height, and the dry matter quality and WUE of common vetch were significantly higher than those

of Hairy vetch by 62.2% and 60.0% , respectively. The treatment of no stubble and multiple cropping common vetch

after wheat had the highest biomass and water use efficiency, and made full use of the light and hot water resources

during the leisure period after wheat, it is the recommended green manure model for multiple cropping after wheat

in this study.

Keywords : spring wheat; multiple cropping green manure; stubble height; green manure biomass; water use

efficiency; Qinghai Plateau
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Table 1  Effect of stubble height on aboveground and underground biomass of multiple cropping green manure
K% K- Mo FFE/ (kg - hm™)  MWFEHTE/ (kg - hm™?)  HTE/ (kg - hm™) MR L
Factor Level Aboveground dry matter Underground dry matter Total dry matter Root-shoot ratio
ZRNEFhZ J 4036.68a 187.44a 4224.13a 0.049b
Green manure M 2450.68b 184.59a 2604.51b 0.078a
I HO 4248.32a 217.99a 4466.31a 0.057a
R o H1 2967.96b 189.67a 3133.92b 0.068a
Stubble height
H2 2514.76¢ 146.24b 2642.71c¢ 0.065a
s K
Green manure
Y B e
ISR B .. . .. NS
ANOVA Stubble height
% S o B HE
SRS B2 . . . .

Green manureXStubble height

L RIBFIRRING AR R 22 57 535 (P<0.05) sNS FR A W25 572 « FRER B (P<0.05) 5 + * TR ZERM W3 (P<0.01) , T,

Note; Different letters within a column indicate significant differences ( P<0.05) ; NS indicates no significant difference; #* indicates significant

difference (P<0.05), * #* represents extremely significant difference ( P<0.01). The same below.
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Fig.2 Stem and leaf dry weight and leaf area index of each treatment
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Table 2 Effect of stubble height on stem and leaf dry weight and of multiple cropping green manure

(S K- 22FH/ (kg - hm™?)  MFE/(kg - hm™) =t T R A
Factor Level Dry matter of stems Dry matter of leaves Stem-leaf ratio Leaf area index
o Es J 2076.76a 2421.63a 0.89a 1.34a
Green manure M 861.31b 1028.78b 0.84b 0.79h
o HO 1711.16a 2170.08a 0.80c 1.36a
R H1 1496.71a 1733.80b 0.87h 1.06ab
Stubble height
H2 1199.24hb 1271.74¢ 0.93a 0.77b
LEARAIZE Green manure * % % % « "
R FAAE R Stubble height ® - . % .
ANOVA LRI x AT i . . . .
Green manureXStubble height NS NS NS NS
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Fig.3 Water consumption and water use efficiency of each treatment
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Table 3  Effect of stubble height on water consumption and water use efficiency of multiple cropping green manure
2 K FEHI ik K WA ik i (ZSIERE FEIK X7/ KR R
F /t\ Level Soil water storage  Soil water storage  Soil water storage Water consumption ~ Biomass WUE/ (K =)
actor ove before sowing/mm  during harvest/mm  consumption/mm /mm /(kg - hm™) g m
LRACARE J 73.65a 124.37a 50.72a 111.28a 4224.13a 3.6la
Green manure 70.97a 121.62a 50.65a 111.35a 2604.51b 2.30b
I HO 71.53a 120.89a 49.37a 112.64a 4466.31a 3.82a
B
. H1 70.87a 122.87a 52.00a 109.00a 3133.92b 2.71b
Stubble height
H2 74.53a 125.23a 50.70a 111.31a 2642.71¢ 2.32¢
RN Green manure NS NS NS NS * ok * ok
Jratr  FAERE Stubble height NS NS NS NS * *
ANOVA 4 KX B A
RIEFSSx B NS NS NS NS NS NS

Green manureXStubble height
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