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Effects of Irrigation Water Salinity and Irrigation Water Amount on
Greenhouse Gas Emissions and Spring Maize Growth
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Abstract; In order to reveal the effects of irrigation water amount on soil CO,, N,O emissions and spring
maize growth under groundwater and brackish water irrigation, two kinds of irrigation water salinity
(1.1 g/L and 5.0 g/L) and three kinds of irrigation water amounts (210 mm, 255 mm and 300 mm )
were set up in Hetao Irrigation District from April to September, 2019. The results showed that compared
with groundwater (1.1 g/L) irrigation, soil N,O emissions were increased by 19. 86% ~44.21% under
brackish water (5.0 g/L) irrigation, but irrigation water salinity did not affect soil CO, emissions and
global warming potential (GWP). Under the same irrigation water salinity conditions, cumulative CO,
emissions, cumulative N,O emissions and GWP were the largest when the irrigation water amount was
300 mm, and the cumulative CO, emissions, cumulative N,O emissions and GWP were not significantly
affected by the irrigation water amount of 210 mm and 255 mm. The results of correlation analysis showed
that soil moisture and inorganic nitrogen content were important factors affecting soil CO, and N,O
emissions, and irrigation water salinity promoted soil N,O emissions by promoting soil nitrification. The
yield of spring maize under brackish water (5.0 g/L) irrigation was 30. 88% ~37.32% lower than that

under groundwater (1.1 g/L) irrigation. The yield of spring maize was increased with the increase of
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irrigation water amount, but there was no significant difference under the irrigation water amount of
255 mm and 300 mm. Under the condition of groundwater (1.1 g/L) and brackish water (5.0 g/L)

irrigation, when the irrigation water amount was 255 mm, the soil salt accumulation was smaller, while

the higher spring maize yield was obtained, and the cumulative CO, and N,O emissions and GWP were

relatively small, which was the suitable irrigation quota for Hetao Irrigation District.

Key words: spring maize ;irrigation water salinity; irrigation water amount; soil CO, emissions; soil N,O

emissions; soil properties
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Fig. 1 Meteorological data and irrigation schedule
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Fig.2  Change curves of soil CO, and N,O emission fluxes under different treatments

during growth period of spring maize
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Tab.2 Cumulative CO, and N,O emissions and global warming potential under different treatments during

growth period of spring maize
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LB PR (Lo hm ") 2 18. 30 16. 82 20. 68 18.60*
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Fig.3 Change curves of soil moisture content, pH value and inorganic nitrogen

content under different treatments during growth period of spring maize

R3 EEREFHELETIHLESKXZ BESE pHESENEASE

Tab.3 Soil moisture content, electrical conductivity, pH value and inorganic nitrogen content under

different treatments during growth period of spring maize

S8 b 3 w1 w3 S
S1 14. 46 15.91 16.51 15.63"°
T K % S2 16.73 17. 16 18.37 17. 424
TR 15.60° 16. 54" 17. 44°
S1 332.15% 296.20% 309. 445 312. 60
TR SR/ (uSem ') S2 500. 85" 480. 46" 549. 69" 510.33
FHH 416. 50 388. 33 429. 56
S1 8. 495 8. 60" 8. 67" 8.59
+ 3¢ pH S2 8. 574 8. 714" 8. 85" 8.71
SEH(E 8.53 8.65 8.76
S1 2.26 2.15 2.01 2. 144
IS ATREIL/ (ng-kg ™) S2 1.93 1.76 1.89 1.86"
TR 2.09° 1.95® 1.95°
S1 20. 61 20. 66 22.08 21. 1%
R A A G/ (mgkg ™) s2 23.30 20. 19 25.98 23.16*
FHME 21.95° 20. 43" 24.03"
N, O HEE 42 AHCOC R HA AR B35 (R 4) . SRS i A 5 A% Ak B A I e A A Vs
%iﬁﬁm%ﬁi%ﬁﬁ?&f/‘gﬁﬁ E 7K it T 2 Bif f5 325 7 [l % 22 it A G K S (8 3i.3)) 6 ‘i%é‘?%k’;‘?
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Hhid S K EY R R FR W LIEMER S (P>
0.05) . HAHIPE DAY (3R 4) ATAl, RS A& it

*x4

5 CO, R B2 IE M SR &R HAM A %,
5 N, O HEsoH i 0 R R IE AR

T#ECO, N,OHHBEES T HEAERWEXEL

Tab.4 Correlation coefficients among soil CO, emission flux, N,O emission flux and soil properties

S8 CO, fiEiuE & N,O Rl & Tk E LR pH & e S A i AR & &
CO, HETHE 1
N, O HE s 0.657 ** 1
TKE 0. 686" 0.398 ** 1
IR -0.247 0. 195 0. 091 1
pH {8 -0.081 0. 043 0. 050 0.332* 1
AR i 0.524 " -0.161 0.374 " -0.516"" -0.398 " 1
i A5 5 & & 0.216 0.539 0.173 0.228 -0.138 -0.149 1

TE e ROR B BRI B AHC (P <0.01)

2.3 EEXREKIER

VW 7K B 5 K B X A R bR e T R
BHE YRR EA R ERW(ES), HFEREKE
ZAF R, 2 hhEf AR ST A B T OK AR m L0 i R AR
5T 8 RN (P <0.05), 43 M/ T

9.85% ~ 12.44% .33.97% ~ 83.71% F19.93% ~
16.15% . £ S1 F1 S2 JE WK ER 43 21, W3 Ab B
A B ORWOHK I (9 bk =i v T RS A0S T T )
EL A WL W2 bR E T 2.98% ~6.18% |
20.33% ~508.79% 1 6.10% ~41.79%

K5 EHKSHEMEKENEFEEXREKNZE
Tab.5 Effects of irrigation water salinity and irrigation water amount on spring maize growth

¥ Ak 3 Wi w2 w3 FHE

s1 288. 17 283. 80 301. 33 291. 10*

B/ cm 2 256.20 255.83 263. 83 258.62°
S B 272. 18" 269. 82" 282.58"*

s1 0. 83 1.04 1.25 1.04%

- B B s2 0. 14 0.68 0.83 0.55°
-1 {E 0.48" 0. 86" 1.04°

sl 18.95 25.33 26. 88 23.72%

TH s/ (t-hm ~?) S2 17.07 21.24 22.54 20. 28"
T HME 18.01" 23.28" 24.71°

sl 11.24 14.28 14. 18 13.23%

P/ (t-hm ™?) S2 7.04 9.46 9. 80 8. 77"
FHE 9. 14" 11.87° 11.99°

s1 5.35 5. 60 4.73 5.23%

HEWE K R AR/ (kgom ) s2 3.35 3.71 3.27 3.44"°
S B 4.35" 4.66" 4.00°

VR T 7K 5 b R R K R ) R T K R R B A R
NA—F(FKS5), EMHFEEKESZET,S2 AhHE
TR R ST PR 2/ T 30.88% ~37.32%
(P<0.05), 7£ S1 5 S2 #EWEAKER M 41T, W2,
W3 AbH Bk =R WL A BB E & (P <
0.05) , 4 B4R T 26.15% ~27.07% 1 34.29% ~
39.11% ,fH W2 5 W3 fbPijH) 25 5% A W2 (P >
0.05),

VW K B R o B R/ TR R OK I K R
ROR(F5) 78 W1 W2 F1 W3 #EK B840 F,S2 8
S1 Ab B #E W 7K A 2% 2 43 ) /N 1 37.32%
33.75% F1 30. 88% , JS A WE K & AT R F LK1

T K R 0% A B s ) {HLAE ST S2 JE R
IRER S ST, W2 b B A VK R 3R T
W1 Fl W3 ib B, 73 54 @& T 4.65% ~ 18.51% Fil
10.59% ~13.57% .

3 g
3.1 EHkBZSMEAEXNTREEBAERMEE
KEKB M

JK I3 S R AR AR R Y A0 BE SR LI T K AR
WRAE A KB T, BE AR WD K 43 5 324 B9 i
oK, SCRERE S IR0 R BESEATR R FEA
(7] TR /K 8 23 2R A5, e 98 UK R A K R R
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SEHE IR A R o O i B R K o Y AR Ak B
HEOKEARF, fEH T KEBRAGT, R8s &
R RBINRIL R W1 W3 W2 ;7 #£ Gl sl K E i 2%
PFF, 3 & i th KRB EBN W3 W1 W2,
FE 2 P EEE KR 3 S 1, W2 Ab B A 4R 4 AR
BIRe /Iy , 3 n] Be S B Ok K B NEE K X R 4y
(IR BEVE HTAR XT38 /0N , B TR 2 B iy 25 AR
THEER Y S I R A 7R K A
B IR IK 53 %58 43 0 K DR A T 8 {E K o Al B 3
Sy LA R 8 22, H 4 HEZE A sk o ok vk 1 R )2 £ R
srL oK o AR ZE T3 AN, W R W3 b3
FEARTRIE R K 2 50 500 T 8848 40 1) BBV AN
[l o 3 AT BE & i 1 XY R K & k& A /N, 7K o X
b RPN AE T, K BN 2l A 4
R R A0 IR Ve AN 58 4 5 24T IR K SR 40 BRI 45 A
Kk A LM B 2 A R & A
AEF NI LR AR S K o K o 4 S A,
VR K #54 1Y Na ™ 38 o0 38 0K - 5800 W B L, 2 i 4
BT pH (. RAE B Rk T RS B
5571 o ik i K G R TR K (HAE W2 K &
KT, FEREBKAMAMERm, 7S
W3 ESARE, A FHIELHEH S BRE
T ERAER, W2 4 3 ) £ X3E ECR A E R
KA

UBOK HEE B KT R IR E A B LY
R oy B K A 5 B A M R el

SEMAE DI K 5 5 bR B A 3R 23 o 1 R0/

T HHERILBR AR R T ML AR, R
e Gk AR5 A B RN HAUSOK 5 H  Na ™ i
98 (1 Gk R B G A, BT R 5 b pH (il
Tk RK SRR AT Na™ BP0 F B 1 %22, SRk
N HEH ) Na ™ 23 % HE bR 1 LR T 8 F SR
EARSFEA R RO A BOR BB R SRS,
[ S Ry i 2 38 & i PR, XS R A
Wi R ORI R AR K E R RBLE T AR SRS
S5 RA RN, R LK BB B, B R OK & A KA
i 7 5 K ) 8RB T K R Y L R
fiX, H -3 S K m T FoK A3, X2 T
2 bk 32 31 Eh 4 W 26 B, 8 4 2K 43 T FE A S A R
TN AR R W I 7K G 23 16 6 43 T 45 A AR 75 10 5 A
PRAE K HOR A 23 B A5 AR A K
3.2 131 CO, N,O HiiHI B L

- ST W RN AR ) 4 i R Ak B BB CO, R AR
B R AR, R S 5 S R Ak
YERI A H 38 N,O = B2 %, s R
R EEKREFTH L CO, F1 N0 HEi BA B &

(245 PR AL AR AE . 3 CO, I N,O HERGE & 5
AR A A B — B 7R R ORI R R
BAFJTU/IN #, 5 F OARA  g i — B
bt 7 6Ok AR K ORI B T, ORI A
RIVAR A 0 35 P 4 K7 984 85 , i 5 - 3 €O, AT N,0
HERCAR B B3k R RN, fEB RIS 1 ~3 d 4
CO, N,O 81 T He Wi, ix 7l g2 th T 16 8 A5
1 ~3 d JRZE RS 58 BK M, 7633 39 18] + HETE AL
SR N T O, X S (H RE S 412 E - AR B
%, 3 g - 398 9 8 Ak 55 5 Bl Ak 7 AR B T 5T A
BN HE 0T AR R BT A R, L3 Co,
FIN, O HECHE 5 4 5 K% TEHLA & i 1 4 6
PR BT, 32 W1 1398 55 /K 5 0 T WL & ik 2 B i
CO, 5 N,O Hei iy BN &, X 5 2 5 Kk 2 % 1 ()
BRI I BF T a8 R — 3

3.3 EBAKEHMEKEN LIE CO,.N,0 HA

FEAT

LK > AR 1 CO, R N, O kR B
FEPRE, MK EEER T LRk g R, ©
A RFSE 45 R W], XY 398 K 3 T 1) K R
3 CO, N, O HE il 3 ik B 4 598 5 K R B g oK 2
WK AW R LW, L1 CO, 1 N,0
ZRHE AR W3 KR AT R T W R W2 4
BE o XS A A S A K R o T R R
5 e 4 R S 94 0, DA TR 4R 5 9 R R 43 2
WrE v TG T R CO, MHERET s 5 i A
Y K R, F O, F 4 A R X
TE— B b2 0k A A 40 i RS I A AR AR
HT, B4R 2 4 N, O i HERL ™ .

VEE WK £ 43 T B S R b R (K R
oy pH A LA & /) A Y
W, HE B W - COo, R ON,O HE. 38O
a0V AR RS A T, ) R K 3 £
W 10 4R, R VR MU Y A R A B
B A A R TR K R AT, 1 NLO HE
B2 B W/, WANG 25820 S0y A1) B3 K
WS, b S S SR MR WIS M D, 1 CO, it
FARE /N o T AS TF 9 445 S5 2 B, 300 R0 s ok
WIS, WK 40 9F R 4 B 1 Co, ik,
PO R SR T 4 A 28 w24 3 R T O K
PRI, 398 4 oK 18 B R B i KCOF CE S B R
/N T 700 wS/em) A W B % i Ao 42 2 B AR
IR IE B B T L ABESE S A W], 1
[7) 45 3 K ik S50 F L S2 Ab FE L3 N, 0 BAHE IR 1Y
TS AbE, HE SR A T EREE . XA
B Fh T MR K 8 T 1 el /s R & R
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W KA A 48 B KR B, ST A T 1 B8 NL,O HE
. ZENG %50 g 45 W, + 908 23 & ot 4
ST A 0 2 TS b T R A 5 0 A7 7 A, 2 e
HONT 1130 wS/em B, A 1k F0 At Ak 8 2 Bl
I 2 R A0 R T A, T AR R 56 0 )
5 2T 205. 60 ~947. 67 wS/em ZJa], FH L4
AT RE AR T R AL R S R AR L SR
544 pH (R IEM XK R (% 4) ,CHENG % ¢
FRPRS B B BE 4 R R W, b pH R 3 04
T BT AR AE AT N, O HERL, X 5 A% BF 5% 45 5
AL, ARBFSELE R W] 1 e B R L N0 HEjik
WS PSS A S RO C R, S T
PSR A I A 56 56 2R, 3K 2 ) 4 20 3 e T
i 3 1 412 U A 10 7R FH R 42 1 9 N, O HEi. A
TR K W) 38 2 S B i Na® (K* & 5 I pH
(0 T B, 32 7 5 8 b M0 B 2R BT BB 7, R AR NL O f ¥
FREIRE T A 3 1 33 N, O i o 2 b gk 4
RG] B2 10 B N, O 3F 5 I 2, e
N,O [ N, iR J5, BET F 841 N,0 2T,

4 it

(1) 35 7K R pH (R It R /K 5 £ B A9 7K
S P S T A R o S R o B K
AR I DR/, e R O B K R A
IR, AT K a1 1 /L) BEBAMF T,
bR G R/ R I AR K B (210 mm) |5
KA (300 mm) | E K (255 mm) 5 78 flUs K (3
i S. 0 /L) FEBAAMT T, Lo Tl R BN R

LA K 5 (300 mm) AR K 5 (210 mm) 1
K4 (255 mm) ,

(2) FEWEAK A5 R X H 3 CO, HERIF A7 AR B
FERom (A K B S T 5 CO, R, 7E b
TS HUBUK RS 4T, =K B 1 o, R
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23.92% 1 6.56% ~ 18.98% . ¥ W /K £k 43 % {k {2
HET A1 N, O HEL, 75 A [ K R, S0URK i TR
[ 438 N,O B R HE il & 4 o R oK FE R b BRERE & T
19.86% ~44.21% ;K& W% m T 3 N,0 HE
B, #E H R 7K 5 HORK R SRR K R B
N, O SR HE s e A AP VB K o AT rp o K Ak B 4 ) 2
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TR PR RUK 4y R R . AR TR HE K SRR
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PR Ay ) b R K VE Ak B N T 9.85% ~
12.44% 33.97% ~ 83.71% .9.93% ~ 16.15% A
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