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Effects of soil salinization on weed community diversity
in maize field and maize yield

WEI Tianjiao' » GUAN Fachun'” , LIANG Zhengwei’" , XIE Jiao', ZHANG Yongfeng',
HUANG Lihua® , WANG Mingming®, LU Guanru?
(1. Institute of Rural Energy and Ecology, Jilin Academy of Agricultural Sciences, Changchun 130033, China;
2. Northeast Institute of Geography and Agroecology. Chinese Academy of Sciences, Changchun 130102, China)

Abstract In order to investigate the effects of different soil salinization levels on the weed community diversity in maize
field and maize yield, three sampling sites with different salinization levels (T;, low salinization level; T,, medium
salinization level; Ts;, high salinization level) in western Songnen Plain were selected. The composition of weed
community under different soil salinization levels during filling stage of maize was studied by using sample method, and
the yield component factors during waxy maturity stage of maize were investigated. The results showed that: The total
density, total coverage and total aboveground biomass of weed communities increased gradually with the aggravation
of soil salinization. The highest total density was 41.51 plant/m?, the total coverage was 35. 11% and the total
aboveground biomass was 227.07 g/m? under high salinization level (T;). The similarity coefficient of weed community

was higher when the number of common weed species increased under different salinization levels. The similarity

http: // zgnydxxb. ijournals. cn
DOI:10. 11841/j. issn. 1007-4333. 2022. 10. 04

W B8 2021-10-15

HETH . A OB BE T2 M+ 5 34 (C12043207) 5 75 A 4l B A3 T (CXGC2021ZY036)
HE—AEH . BT B BOE R 5L, FEN SR A B =R, E-mail : tianjiao25@126. com

WIHAERE . CEE, ST 0, BN G R A A2 BE5Y  E-mail : guanfachun@163. com

BIEAR 5 5 RN RO A S 2= 5T L E-mail: liangzw@iga. ac. cn



% 10 1]

BRI . SR A0 0K FH 24 A TR 9 2 e P R K 7k B T

coefficient between weed community under medium salinization level (T,) and high salinization level (T;) was the
largest, which was 0.82. The Shannon-Wiener diversity index, the Simpson diversity index and the Pielou evenness
index of weed community were no significant positively correlated with soil salinization, and increased with the
aggravation of soil salinization. However, there was no significant negative correlation between the Margalef richness
index of weed community and soil salinization, and it decreased with the aggravation of soil salinization. In addition,
compared with low salinization level (T,) . the ear length. number of kernel per row and grain weight per ear were all
decreased by 23% , 23% and 22% , under high salinization level (T;). The diversity index, evenness index and
biomass of weed community had no significant negative correlation effect on the ear length, number of kernel per and
grain weight per ear. However, there was no significant positive correlation between the richness index of weed
community and ear length, the number of kernel per and grain weight per ear. In conclusion, within a certain range of
soil EC value variation, with the aggravation of soil salinization, the species and diversity of vegetation community

increased, the richness decreased, the aboveground biomass increased, and the yield and traits of maize decreased,

but none of them were significant.
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Table 1 Electrical conductivity value of soil under different soil salinization level
+ 2% /em 1R Wik K Soil salinization level
Soil depth T, T, T
0~10 97.53+0.85 b 111.774+7.17 b 145.27411.31 a
>10~20 98.20+1.10 b 124.53+24.37 b 365.67+£69.50 a
>20~30 102.23+1.75 b 157.63+44.56 b 424.00£96.39 a

TE Ty, T Ty S0 AR AR o A s i

Ko AR NG TR IR AR R £ JZ (0~ 10,

>10~20 F1>>20~30 cm) AN ELAKFAE 0. 05 KFEFBE, TH.

Note: Ty, T, and T; represent low, medium and high salinization level, respectively.

Different lowercase letters indicate that significant differences among different

salinization levels in different soil layers (0—10, >10—20 and >20—30 cm) at

0. 05 level. The same below.
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Table 3 Similar coefficients between different communities

under different soil salinization levels

- 1 £ 3 bk T F Wik 7K F Soil salinization level
Soil salinization level T, T, T,
T 0.63 0. 50
T, 5. 00 0.82
T 5.00 9.00

X AL AT MR REE A AR A LA TR AR R
Note: The lower left corner of the diagonal is the number of common
species in the community, the upper right corner is the community

similarity coefficient.

F4 AETERFUKTETHRERESHEREY
Table 4 Biodiversity indices of different communities

under different soil salinization levels

1Ebr T E WAL /K F Soil salinization level

Index T, T, T,

H' 1.2140.16 a 1.46+£0.11 a 1.5540.10 a
D 0.6940.07 a 0.7140.03 a 0.74740.03 a
E 0.4540.06 a 0.54740.04 a 0.5740.04 a
DMG 4.48%0.02 a 4.15£0.35 a 3.98£0.32 a

1 H', Shannon-Wiener Z¥: 45 %0 ; D, Simpson L3 JE 4544 ; E ., Pielou ¥ 75)
BEFEH; DMG , Margalef F & BE 4640,
Note: H' represents Shannon-Wiener diversity index; D represents Simpson

dominance index; E represents Pielou evenness index; DMG

represents Margalef richness index.

x5 AEATERFUKETHEREHHEER
Table 5 The yield component factors of maize under different soil salinization levels
+ R B AL KE AT (TR R HHRLHE /g HRLEE /g
e A /em FR K /em ‘ o
Soil salinization The number of The number of Hundred grain Grain weight
Ear length Bald length
level row per ear kernel per row weight per ear
T, 14.91+0.21 a 1.0240.06 a 15.44+0.33a 29.00+1.66a 27.56+F1.15a 112.60%3.17 a
T, 14.82+1.45 a 0.6940.09 a 16.564+1.00a 29.78+5.40a 25.33+1.14a 112.51£25.21 a
T, 11.56+2.00 a 0.50740.26 a 13.7842.09a 22.22+5.60a 26.13+1.97 a 87.83+20.51 a
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Table 6 Correlation analysis of soil solution EC in different soil layers with weed community

diversity index and yield component factors in maize

. Mo bR FEATE  ATARIEK . .
b7 . o omek MR weE meE
YR JEEN The The )
(£)Z/cm) , Rare Hundred  Grain
H D E DMG  Above- Ear number number
Index (Soil ear grain weight
ground  length of row of kernel )
layers) length weight  per ear
biomass per ear per row
EC (0~10) 0. 486 0.262 0.491 —0.004 0.089 0.001  —0. 247 0.12 0.102 0.028 0.15
EC (>10~20) 0.261 0.179 0.268 —0.296 0.377 —0.702" —0.603 —0.647 —0.522 —0.456 —0.451
EC(>20~30) 0.223 0. 156 0.229 —0.257 0.398 —0.665 —0.624 —0.632 —0.468 —0.551 —0.402
T x RUIIE %2 5 (P<<0.05),
Note: * indicate significant different at 0. 05 leve.
KT FEHEBUESEXRFEMREZTZAHNEXESHT
Table 7 Correlation analysis between weed community characteristics and yield component factors of maize
AT 4 o R AR
- FTRK 1Tk %k )
8 bR K The number Hundred Grain
Rare ear The number
Index Ear length of row grain weight
length of kernel per ]
per ear weight per ear
H’ —0.225 —0.016 —0.056 —0.242 —0.078 —0.237
D —0.152 0.153 —0.077 —0.171 —0.113 —0.166
E —0.23 —0.02 —0.06 —0. 248 —0.077 —0.241
DMG 0. 437 0.052 0.095 0.42 —0.217 0.374
o AW
—0.189 —0.013 —0.094 —0.064 —0.224 —0.071

Above-ground biomass

3 3
3.1 TESFAMEEHEENNER

- S R X H S R A O R AR Y
AR AR, T AP Sz B B ) - B R 95 Ak KO
FELRETEARE B R B R SR W R G 7= h
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