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Effects of soil salt content on water-salt dynamic and photosynthetic
characteristics of drip irrigated silage maize
in sequential cropping systems
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(1. College of Water & Architectural Engineering, Shihezi University, Shihezi, Xinjiang 832000, China;
2. Key Laboratory of Modern Water-saving Irrigation of Xinjiang Production & Construction Group ,
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Abstract: A pot experiment was carried out to investigate the effects of soil salt content on soil water-salt dynamics
and physiological indexes of drip irrigated silage maize to provide a theoretical foundation and technical support for plant-
ing silage maize in saline — alkali soils. Different soil salt contents (0.14% (CK), 0.60% , 0.80%, 0.90% , and
1.00% ) were set up, and soil water-salt dynamics and physiological indices of drip irrigated silage maize were conse-
quently studied. The results showed that with the increase of soil depth, soil water content and salt content showed an in-
creasing trend. The greater soil salt content, the higher the average soil moisture content. Compared with the soil salt
content before sowing, salt content by each treatment in 0 to 40 cm soil layer became decreased at harvest time, indicat-
ing a desalination process during the growth period. Soil salt inhibited stomatal conductance, decreased photosynthesis
rate, and increased water use efficiency and light use efficiency in leaf of silage maize.
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3 He
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Fig.2  Soil water content and salinity content variations during different growth periods with different salt contents
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Fig.3  Soil water content and salinity content variations in different layers of soil with different salt contents
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Table 2 The statistic of soil salinity content variations and desalination rates of silage maize
FEFO 13 i % WO G R3S R/ % AR/ % AR %
gt
Treatment Soil salinity content Soil salinity content Salinity Salinity
reatmen before sowing after harvest variation change rate
CK 0.25+0.07b 0.22+0.03¢ -0.03 -11.52
Tl 0.64 +0.13ab 0.55+0.14b -0.08 -13.34
T2 0.88+0.18a 0.76 +0.04ab -0.12 -13.88
T3 0.97+0.17a 0.82 +0.09ab -0.14 -14.81
T4 1.01 £0.09a 0.92+0.13a -0.17 -17.41

T AR AR B R) AR R R 22 5 RIS 0.05 K CRIIME + FrifEiR)

Notes: The different small letters indicate significant difference among treatments at the 0.05 level, (M+S.E).
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Table 3 The environmental factors

H#] Date(M-d)

BT M
Environmental factors 08 - 03 08 - 10 08-22 08 - 30 09 - 09 09-19 Average
e HB A 25l ks P |
JeHA “5‘%51/ (f*“f"l mos ) 2096.24 1829.80 1912.83 1865.44 1850.70 1704..45 1876.58
Photosynthetically active radiation
KAIREE Air temperature/ C 36.72 38.95 41.03 38.62 38.13 33.63 37.85
00, WJE 1+ mol ~!
AT 00y WL/ (pumol - mol 1) 454.89 504.19 561.29 297.58 511.95 544.82 479.12

CO, concentration in the atmosphere
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Fig.4  Effects of different salt conditions on gas exchange parameters of silage maize

ANl ER 434k B it B oK R BEIR] CO, YR E Y
TE8 110 HikBl i &, ZJa g TR, 7E 8 H 30 H
R A, I 5 AR B Ik & B, E
Kt L] CO, e BEAE 1 A AL T AH X AIRAEL, AE4R 1Y
WIE TR B 2 LIRS REn A
Jila] CO, Wk B2 22 A B 35, R M : CK > T1 > T2 >
T3 > T4, Uit oK M B] CO, Wk 32 Il - 4 30
Ay S BRI IS, KX CO, BIF) 2B
2.2.3 AR H45 AT E KT R KA A AL
5 RgeA AR Hm  HIE S AT, ARRER b
PR A8 FOK I oK o3 R AR AR AL R AR —
o AT~ T4 TR R KRR 8 A 3
H AL FAHMARAL, 3 8 A 10 A B ki, Z 5 b A=
IR R %, 8 9 A 9 H ik RIEARME, 7
9 H 19 H X KIETE . AFE CK F KK FHZCE
R BA RIS RS /E 9 9 HIE
BEARMA , ZJ5 TR T i o #5031 K 7K 43 )
FHRR R/ ME RPN : CK > T1 > T2 > T3 > T4, i1
FHAf F ORI R K 3 R TR BE 3k o & s iy g m
T A, TR %7K 20 B A1 R A

ANRIER A3 b PR T 5 fif FoR I BB RE R H AR 1k
FUHESEAR — 30, e A, FOKR I i GRERI F R
1E 8 H 10 HikEm , 2 Ja bk & W p ik 2 T %

R FE9 H 19 HERALFE CK T1 M HAth 45 4b PR AT
T o S R G R 2 R B E, RN
CK > T1 > T2 > T3 > T4, UL & fiff £ K0 R ide Gk
Rt A R 43 A3 IS ORI X G RE
(1 2R AR

750
10}
3 6.5f

K 53 R R %
WUE/(umol

08-01 08-08 08-15 08-22 08-29 09-05
['1 ] Date(M-d)

006 1 1 1 1 1 1 )
08-01 08-08 08-15 08-22 08-29 09-05 09-12 09-19
[ 1] Date(M-d)

5 AEEHSAEWNSHEEKRMNFKS
T RRR SEREF AR R0
Fig.5 Effects of different salt conditions on water use

efficiency and light use efficiency of silage maize leaves
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