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Effects of bundled straw covering on yield of dryland winter
wheat in semiarid region
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Abstract: With the purpose to probe new mulching cultivation technology for sustainable development of winter
wheat in northwest Loess Plateau, a field experiment was conducted to study the effects of different mulching patterns
(bundled straw covering: BSC, mulching with used plastic film after harvest: PAH, uncovered and row — seeding: CK)
and fertilization treatments (pure N and P,0s: 90 kg*hm~2, 120 kg-hm ™2, 150 kg-hm~2) on the yield of dryland win-
ter wheat. The results showed that mulching patterns and fertilizer amount had significant effects on grain yield, yield
components, water consumption amount and water use efficiency (WUE), and their interaction effect was also signifi-
cant. The grain yield reached 5 305.0 kg*hm™~2 under BSC, which was 24.0% and 37.5% higher than that under PAH
and CK, and the WUE reached 10.8 kg* hm~=2-mm~", which was 20.6% and 33.3% higher than that under PAH and
CK, respectively. Under same fertilizer amount, the yield and WUE of BSC were significantly higher than those of PAH
and CK. In aspects of yield components, the spike number per unit area of BSC was 27.0% and 42.2% higher than
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that of PAH and CK, respectively; however, the grain number per spike reduced by 14.3% and 6.7% , and the 1000-
grain weight reduced by 2.3% and 6.8% , respectively. Compared to CK, both BSC and PAH increased soil moisture
significantly during the whole growth period, in which BSC was the best before the revival stage, and PAH was the best
after the jointing stage. By comparing the difference of soil temperature in 0 ~ 25 em during the whole growth period, it
was found that BSC showed a warming effect before wintering, being 1.2°C higher than CK, but it showed a cooling ef-
fect after revival stage, being 1.8°C lower than CK; PAH showed a warming effect during the whole growth period, being
0.9°C higher than CK in average. Based on path analysis, it was concluded that BSC increased the spike number per u-

nit area and the yield of winter wheat mainly by improving soil hydrothermal condition.

Keywords: bundled straw covering; dryland; winter wheat; yield; soil moisture; soil temperature
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Table 1  Fertilizer amount in different treatments

Jit A N P,0s
Fertilizer amount /(kg+hm=?) /(kg+hm=?)
{= High 150 150
#' Moderate 120 120
fiX Low 90 90

AT i AR 55 (BSC) « 20 A AT 481 i 7l 11 A e
(1), Wit 60 em AHMBEHES o S FFAE o0 R H
KRBT, E R R 9000.0 kg-hm ™2, 454 1
hm ™25 FORAE A1 o B a5 I A A o SRR A
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Table 2 Grain yield, water consumption amount, water use efficiency and main agronomic traits of winter wheat

s R e TR TRUE gy FEKH OIOPRICE 02200 0~ 2
Treatment GNS HI AR e
(x 10*+hm~?) /g /(kghm~?) /mm  /(kgrmm~'-hm=2) SWC/% ST/C
7 55 7730 Mulching patterns (M)
BSC 455.1a 27.5¢ 43.7¢ 5305.0a  0.41b 491 .4a 10.8a 16.0a 13.3c
PAH 320.0c 32.1a 44.8b  3858.7¢  0.38c 477.1b 8.1c 15.7a 15.2a
CK 358.2b 29.5b 47.0a  4277.0b  0.43a 477.0b 9.0b 14.9b 14.3b
CV/% 18.4 7.7 3.6 16.6 5.6 1.7 14.7 3.4 6.8
JififE & Fertilizer amount (F)
= High 380.6b 30.9a 45.7a  4782.5a  0.42a 476.3b 10.0a 15.8a 14.3a
H1 Moderate 405 .6a 27 .5ab 44 .5h 4487 .2b 0.40b 482 .9a 9.3b 15.4a 14.1a
X Low 347.1c 30.6a 45.2ab  4171.0c 0.39% 486.4a 8.6c 15.4a 14.4a
CV/ % 7.8 6.4 1.4 6.8 3.8 1.1 7.9 1.1 1.0
I <t s (Mx F)
BSC 1 High 458.0a 28.8bc 43.1le 5579.6a  0.42abc  492.7ab 11.3a 16.2a 13.8de
1 Moderate 459 .4a 26.8cd 43.8de 5226.1b  0.4lbc  485.2cd 10.8b 15.7abe 12.6f
I Low 448.1ab  26.9cd 44 3cde 5109.2b  0.40cd  496.5a 10.3c 15.9ab 13.4ef
PAH {5 High 314.3de  33.3a 45.9bc  4061.8¢  0.40cd  459.7g 8.9e 16.1a 14 8abc
1 Moderate 342.8¢d  31.1ab 43 .4e 3850.0f 0.38de  489.5bc 7.9¢ 15.4abed  15.2ab
I Low 303.0e 31.8ab 45.1bed 3664.4g  0.36e 482.3de 7.6f 15.6abed  15.7a
CK = High 369.5¢ 30.8ab 48.1a  4706.2¢ 0.44a 476 . 6ef 9.9d 15.1bed 14.3bcde
1 Moderate 414.6b 24.6d 46.4h  4385.5d 0.43ab  474.0f 9.2e 15.0cd 14.6bed
X Low 290.3e 33.0a 46.3b 3739.3fg  0.42abc  480.3def 7.8g 14.7d 14.1cde
CV/ % 18.2 10.3 3.7 15.8 6.1 2.3 14.8 3.3 6.5
M % % % % x % % % % % % % % % % % %
F % % % % % % % % % % % % % NS NS
MxF % % % % % % NS % % % % NS %

BSC: FEFFHRRAE 35 , PAH: IH —REFH , CK: BE 25 HE , M B 35 5 20, P IB & o SN FBER, ONS: BIKIE, GW: TRI TR, GY - kb = &t HI: 4k
SR, WCA: FE/K B , WUE: K 23R AR, SWC:0 ~ 200 em T8 /K5, ST:0~ 25 em TR, CV. A8 2%k, NS, » fl x * S RIFoR T B E X
SEIE 0.05 F10.01 KF LR 8. W38 FEMARR/NG FRFRAE 0.05 K L 22R 8%,

BSC: bundled straw covering, PAH: mulching with used plastic film after harvest, CK: uncovered and row-seeding, M: mulching patterns, F: fertilizer

amount. SN: spike number, GNS: grain number per spike, GW: 1000-grain weight, GY: grain yield, HI: harvest index, WCA: water consumption amount,

WUE: water use efficiency, SWC: soil water content in 0 ~ 200 cm soil layer, ST: soil temperature in 0 ~ 25 cm soil layer. CV: variation coefficient. NS, *

and * * indicate non-significant, significant at P <0.05 and significant at P <0.01, respectively. Different lowercase letters within a column mean significant

difference at P <0.05.
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Note: Error bars show the 1SDy ¢s; H, M and L mean high, moderate and low fertilizer amount, respectively; SD: seeding; WT: wintering; RV: revival;

JT: jointing; HD: heading; FL: flowering; GF: grain-filling; MT: maturity. The same below.
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Fig.2  Soil water content in 0 ~ 200 cm profile at different growth stages
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Table 3  Correlation coefficients and path coefficients of grain yield with main agronomic traits, soil water content and soil temperature

L)

- o . 2 AT R K [B] #3842 FEL Indirect path coefficient
tihr i R TR
. . irect path
Parameter Correlation coefficient fFicient X X X X
with yield coeteien 1 2 3 X4 5 Xs
X 0.929" " 1.416 -0.497 -0.111 0.038 0.015 0.017
X, -0.623 0.585 -1.202 0.057 -0.041 -0.011 -0.012
Xs3 -0.343 0.256 -0.613 0.131 -0.091 -0.005 -0.021
Xy 0.760" 0.128 0.978 -0.188 -0.183 0.011 0.014
Xs -0.784" -0.021 -1.047 0.303 0.062 -0.069 -0.012
X 0.453 0.033 0.734 -0.211 -0.166 0.056 0.008

Tieo, % % SPRIFIRTE 0.05 H10.01 K BRI X X X5 X Xs H1 Xe 703278 2/ B BERE R TRETE L0 ~ 200 om -3 L35
KA 0 ~ 25 om EHET-EE A A FTIFEK i o
Note: * and * * indicate significant correlation at 0.05 and 0.01, respectively. X;, X5, X3, X4, X5 and X¢ indicate spike number, grain number per

spike, 1000-grain weight, average soil water content in 0 ~ 200 cm profile, average soil temperature in 0 ~ 25 ¢m profile and water consumption amount, respec-

tively.
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