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Effects of Long-Term Straw Returning in Different Seasons
on the Quality of Winter Wheat Seedlings

WANG Feifei, HUANG Weixiang, WANG Rui, CAI Hongmei, TANG Zhiwei, ZHANG Zhixiang,
YU Siyuan, WENG Ying, YANG Chuanmin, ZHENG Baoqiang, LI Jincai, CHEN Xiang

(College of Agronomy. Anhui Agricultural University/National Engineering Laboratory of Crop
Stress Resistance Breeding, Hefei, Anhui 230036, China)

Abstract: In order to explore the effects of long-term straw returning in different seasons on the quality
of wheat seedlings in lime concretion black soil area of Huaibei Plain in Anhui Province, based on the
long-term positioning test of wheat-maize in the Crop Cultivation Scientific Observation Station of
East China of the Ministry of Agriculture and Rural Affairs, the differences in agronomic traits and
dry matter accumulation of winter wheat seedlings under four different straw returning modes for 15
years were compared and analyzed, including no straw returning(CK) , total crushing and mulching of
wheat straw(T1), total crushing and mulching of wheat straw + total crushing and burying of corn
straw (T2) and total crushing and burying of corn straw(T3). The results showed that compared with

no straw returning, straw returning reduced the number of secondary roots, root volume and average
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root diameter of wheat from three-leaf stage to five-leaf stage, but promoted root growth from six-leaf
stage to over-wintering stage. At the over-wintering stage, the number of secondary roots of T1, T2,
and T3 treatments was significantly increased by 18. 64 %, 16.95%, and 11. 86 % , respectively, com-
pared with CK. The root volume and average root diameter were significantly increased by 16. 89%,
29.63%, 20.63% and 19.26%, 12.73%, 14.42%, respectively, compared with CK. Straw retur-
ning increased the seedling height, leaf area index, stem per plant and dry matter weight of wheat
seedlings from three-leaf stage to over-wintering stage. From six-leaf stage to over-wintering period,
the photosynthetic potential of T1, T2, and T3 treatments increased by 11.77%, 9.45% and 3.54% .
respectively, compared with CK. Two independent comprehensive indices were extracted by principal
component analysis of the 10 indices at over-wintering stage, and their contribution rates were 68. 428 % and
26.961%, respectively, representing 95. 389% of the contribution of all data. The comprehensive
score of evaluation index of wheat seedling quality in each treatment ranked as T1>T2>T3>CK. In
summary, long-term straw returning can improve the quality of seedlings by promoting the growth
and development of wheat roots and aboveground plants. Among them, the full crushing and mulc-
hing of wheat straw in single season has the best effect on improving the quality of seedlings.

Keywords: Lime concretion black soil; Straw returning; Wheat; Seedling Quality; Roots; Principal

component analysis
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Table 1 Changes in root traits of winter wheat at different stages on under long-term straw returning

B 49 4 g TR T R Py RN

Secondary root Average root

Stage Treatment number per plant Root volume/cm? diameter/mm
=) CK 1.6040. 24a 0.09-£0. 00a 0.99-0.01a
Threeleaf T1 1. 4040, 24ab 0.08-£0. 0lab 0.83£0. 19a
T2 1.204+0. 20ab 0.08+0.0lab 0.79+0.11a
T3 0.80-£0. 20 0.07-0. 00b 0. 68-0. 09a
7 I 20 CK 5.54-40. 46a 0.33-£0.03a 0.97-0. 05a
Fourleaf Tl 5.40-0. 20a 0. 2640, 03ab 0.8940. 04a
T2 5.000. 07ab 0.19-0. 03b 0.93-£0. 03a
T3 4.40+0. 22 0.26-£0.0lab 0. 96-0. 03a
) CK 9.20+0. 31a 0.41-£0.03a 0.82-0.02a
Fiveleaf Tl 8.80--0. 18ab 0.3640.09a 0.8240. 02a
T2 8.20+0. 32be 0.37-0.03a 0.82-0.01a
T3 7.60+0. 22¢ 0.31-£0.02a 0.760.01b
S CK 10. 0040, 37b 0. 58-£0. 06a 0.8540.01b
Sixleaf T1 11. 80+0. 50a 0.5940. 08a 0.9540. 02a
T2 10. 4040, 31ab 0. 65-0. 04a 0.8740.01b
T3 10. 4040, 33ab 0.61-0. 05a 0.8740.01b
4 CK 11.8040. 56b 0.82+0. 03¢ 0.9140.01c
Over-wintering T1 14.0040. 52a 0.9640. 03b 1.0940.01a
T2 13.8040.17a 1.064-0.01a 1.0340. 02b
T3 13.2040. 32a 0.99-£0. 03ab 1.0440. 02ab

5 I 401 [3) 51 B8 MBS AN (5] /N 55 5 4 3R AN T Ak 341 ] 2 57 . % (P <<0. 05)
Different lowercase letters after the values within the same columns at each stage indicate significant differences among different
treatments at 0. 05 level.
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the following figures.
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Fig. 1 Changes in seedling height and stem number per plant of winter wheat

at different stages on under long-term straw returning
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Fig. 2 Changes in leaf area index and SPAD value of winter wheat at different stages on under long-term straw returning
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Fig. 3 Changes in photosynthetic potential of winter wheat at different stages on under long-term straw returning
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Fig. 4 Changes in dry matter weight of winter wheat at different stages on under long-term straw returning
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Table 2 Eigen values, contribution rates and load

matrices of principal components

L F W 1 F Y 2
R Heing incips
h Principal Principal
Indicator
component 1 component 2
X, 0.944 0.237
X 0. 846 —0.252
X; 0.974 0.198
X, —0.672 0.734
X5 0.984 0.177
Xs —0.553 0. 815
X7 0.924 0.128
Xs 0. 850 0.526
X 0.766 0. 639
X1 —0.630 0.775
FE(H Eigen value 6.843 2. 696
Variance contribution rate/ % 68. 428 26.961
Byt £ ik
Cumulative variance 68.428 95. 389

contribution rate/ %

X RAERBHE X0 MREB X R ER; X0 &
X5 BAPRZEBEH; X . M A4 40 X7 - SPAD M ; X BB T4
;X METYRE; X0 EH

X1: Number of secondary roots; X,: Root volume; X3:

Average root diameter; X,: Seedling height; X;: Stem per
plant; X¢: Leaf area index; X;: SPAD value; Xs: Dry matter
weight of shoot; Xg: Dry matter weight of root; X1o: Photosyn-

thetic power.
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Table 3 Each principal component score,

comprehensive score and ranking

o IR XAGI GABS g
Principal Principal Overall .
Treatment Ranking
component 1 component 2 score
T1 2.129 2. 630 2,271 1
T2 2.065 2.453 2.175 2
T3 2.030 2.381 2.129 3
CK 1. 695 2.422 1. 901 4
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