+ 1% (Soils), 2021, 53(4): 817-825

DOI: 10.13758/j.cnki.tr.2021.04.020
RAh, WS, WERTT, 5. H =M R B AR UK IS B RS, 4, 2021, 53(4): 817-825.

S M R B R R E K BT R

1,2 1* !, | o1 N > -]
% Y, BT, wker' TAE, #BOE
(1 B3ESFT s & R FE R NS (P ERE R R BN, A 210008; 2 HEFRARBE K, dJEaT 100049)

OB R = A R F LIRS AR R g/L), BEUCPEE(3.10 ~ 3.90 g/kg)FIEEE(4.60 ~ 5.70 g/kg)
it BT AFRE SR B L SR N KRS R A . PRI A IR SUBUKEER S nT AR iR oM T AR 5 5)
O3AROL ;s R T ARAERTEE R AR SR, P s b AR EAE BTN W EZRE K2 0 ~ 40 em HHER)ZE, H L HHTE
FEFEKIER 0~30 em THER)Z, G TAEMAER S ERZ/K 5360 ~ 100 em)iH#E, H A REERD IR 2K /R ISCE i T Rt 1
AFIIN PR 0 T R E SR 0.80 ~ 2.00 gke, FEEEEEHM 2.00 ~ 5.60 gkg, BT HIESEbE BN TSNS
i, BYOREATPRE . B LRI GRS N 62.40% 1 55.83%, FRAEFESMIIN 2 129.76 kg/hm® F1 823.66 kg/hm’,
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Soil Water and Salt Transport in Medium and Heavy Saline Soils of Yellow River Delta

ZHU Wei'?, YANG Jingsong'", YAO Rongjiang', WANG Xiangping', XIE Wenping'

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The medium and heavy saline soils in the Yellow River Delta are important reserved cultivable resources in China,
exploring the laws of soil water and salt transportation is significant to use these resources effectively, but the relative study is
still less, especially the heavy saline soil. In this paper, cotton was planted in medium saline soil (3.10-3.90 g/kg) and heavy
saline soil (4.60-5.70 g/kg) and irrigated with leached brackish water (salt concentration is 2 g/L). It was found that leached
brackish water made the distribution of soil salt more uniformly in soil profile. Mulch film improved the absorption and
utilization of soil water under the film, the main water-consuming layer was 0—40 cm in medium saline soil in cotton seedling and
bud stages, while was 0-30 cm in heavy saline soil, water in deep layers (60-100 cm) was consumed due to crop growth in the
later stage, and water absorption in deep layer was larger in medium saline soil than in heavy saline soil. Salt fluctuated within
0.80-2.00 g/kg and 2.00-5.60 g/kg in medium and heavy saline soil profiles, respectively. Soil salt content was lower inside
mulch film than outside mulch film. The average desalination rate was 62.40% for medium saline soil and 55.83% for heavy
saline soil in the harvest period. Cotton yield was 2 129.76 kg/hm? for medium saline soil and 823.66 kg/hm? for heavy saline soil.
In conclusion, mulch film changes soil water and salt transportation in saline soils, mulch film can reduce water consumption, and
medium saline soil showed better than heavy saline soil.

Key words: Yellow River Delta; Medium saline soil; Heavy saline soil; Soil water and salt
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Table 1 Initial soil water and salt contents in different depths at sowing time

GL7N X J 0~15ecm  15~30cm  30~40cm  40~60cm  60~80cm  80~100cm

+ 5K R (em’/em?®) hEEEEIE 0.19+£0.01  0.17£0.01 0.18 +0.01 0.19+0.02 0.20 + 0.02 0.24 +0.02
mEHHLE 021+£004  0.19+0.02 0.17+£0.01 0.21+0.02 0.24 +0.02 0.27 +0.03

TS R (g/ke) PRSI 3.47+025 3.38+0.20 3.91+0.01 3.11£0.11 3.63+0.34 3.59+£0.26
WEEHFE 561+£005 499+025  538+0.19  5.75+0.01 4.61+0.15 531+0.19
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Fig. 2 Soil water vertical distributions in medium and heavy saline soils under mulch film and bare soil
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Fig. 3 Soil water contents in different depths inside and outside of mulch film
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Fig. 4 Soil salt contents in different depths during different growing periods
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Fig. 5 Vertical distributions of soil salt contents inside and outside of mulch film
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