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Effect of saline water drip irrigation on the growth regularity of Suaeda salsa

WANG Ning"? ZHAO Zhenyong', ZHANG Xinyi"’, LIU Sihai"*, ZHANG Ke', HU Mingfang'
(1. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi 830011, Xinjiang, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Halophytes are effective tools for resource utilization of saline-alkali land and underground salt water, and are
significant for revegetation and ecological restoration of arid and semi-arid areas. In this study, Suaeda salsa was used as the
research object to carry out a one-year saline water drip irrigation experiment with five treatments (CK, 10, 20, 30, and 40
g-Lfl) to study the growth characteristics of S. salsa under saline water drip irrigation. The results showed that the salt
tolerance of S. salsa increased gradually with the growth period. S. salsa is most sensitive to salt during germination and in
the seedling growth stage, and the seedling percentage can be selected as an index to evaluate the salt tolerance of S. salsa.
The flower bud to fruiting stages are the main periods of dry matter accumulation in S. salsa. Increasing the input of water
and fertilizer before this period can ensure the aboveground growth and yield of the plant to improve the effect of soil
amendment. S. salsa has a strong salt tolerance and can be used for revegetation and landscape construction of severe saline
wasteland in arid and semi-arid areas.
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Table 1 Initial conditions of the soil in the experimental area
LR gk SN Na'/ K'/ ca”/ Mg/ CI/  SO// HCOs/
Soil depth/em  Total salt/(g’kg ')  Moisture content/% (gkg) (gkeg) (gkg) (gkg) (gkg) (gkg) (gkg)
0—20 3.62 13.00 0.68 0.03 0.28 0.17 0.59 1.56 0.27
20 — 40 8.77 19.14 1.89 0.04 0.69 0.28 248 2.55 0.23
40 — 60 7.46 21.38 1.49 0.04 0.72 0.21 2.18 2.15 0.24
60 — 80 5.01 23.63 1.07 0.03 0.35 0.15 1.17 1.69 0.26
80 — 100 4.96 23.12 0.69 0.03 0.59 0.18 1.30 1.45 0.24

HH AN G S 4 SR, AR B AN I 4 0 BORE — IR
W 5E ThHBICE bR = SR AR &t BB EEE . Hh
EEFE SOKE LA

FEREAS /N X EUCREAT P BE LI 0.6 m x 0.6 m
FEURE X, 7E B HB T 1 em 40X )1y F 3645, Bt B AR
W 65 7 Bl ATLER 10 R AR PR I R v A AR AR P
WP 294 s A 2 AR B BE 4 105 °C % 7 30 min
Je, f£60 C FMRE TREMEE, iR TH.
G KR = (BEE — T 5 )/MEEE < 100%, KGR E
FH 6 2/ B R A i
1.4 HIENIE

A Excel 2016 %A 3E AT 6 46 £ 2 2, R A
Jupyter Notebook 6.3.0 #1217 £ 48 4t it 70 #r, R H
HLH & (one-way ANOVA) fl Tukey 75347 75 22 70 Bt
% H . F A Origion 2019 il B o & 58 £ s
NP A + bRt iR .

2 HRE50M

2.1 BrKGEB A B AR AR KRR

AL E N, bR p A K E R 2T E B
RS (B 1), s B 283 1, BOKREE 2 2% 2
BT MRS (P <0.05). BEAKELIALE: X —1
1, 6P EEA 10 gL Ak A Eh MR, Bk v ) G K
FIFUE T 20 gL' R UL EACEE R, ke 1 Kol %
kg b, bR gk S R R A . HX R
R G, 0 36 P R B Ab B (20~40 g L) 1) £k Hu B
EREE KRG NEN A T — 2 H, 218 A
TR AT T M. 40 gL W E A B R Bk v 19 K
PR A 234 emed ', J2 R R A R Y 2.2
5o Bl IR, BT A AHE MRS K ESET o,
GIER 7, W =TB L O

6 b Bl B R AR ) SRR A e W B AR
W (1) IWHERDEITFIE, Bk E G E R —
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% 26k T AR . TFAE 2 UG, B 40 gL A0 EE, H:
RE AL B I TR I T A6 T B, e 280 T .

JRE K E B . 35 R e R R B 52 S R 1 A
F (P <0.05)0 i B AL 35 B Hh b i B
HE ) I (& 1), i R AR X — B Bk
I, 2RI T B . BN R e, XS R
10 gL WEE AL B0 T, R Mk b 0 6 26 0y 1 K o L e
TR T 20 gL % LA b RK b B8 U 4k 45 1 T, B4
TG A TFUR T B o 0T HE A ) B 194 K 22 R R AT
At 5 % 22 1 (Cuscuta australis) 77 £ H — € K &R, H
10 g L VW Ak 90 6 R e 28 94 K % 0 xR 2 0 ol
7] — a3, DRI AT P A5 R K VR R A2 JoF 26 sl 5 fif
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JHK HEWE XS b T B RS AE SR
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gL EWEAL TR 2.2 4% o BT BAE T, RK R
THRRM R H TR K& WERE,
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Figure 1 Effect of saltwater irrigation on the growth rate of Suaeda salsa

CK: XfHEALER, FASIOATAT 4 0 0 A EE T K . TR ANFR 'S 2 BE R 7 AN TR I 3 ] — &b B2 8] 22 57 2. 3% (P < 0.05), AF/NE
FRER N A — I R [ A #E ) 22 57 B 3 (P < 0.05).

CK: control treatment, irrigating with local agricultural irrigation water without any substance; This is applicable for the following figures and tables as

well. Different capital letters indicate significant differences among the same treatments in different periods at the 0.05 level; and different lowercase letters

indicate significant differences among different treatments in the same period at the 0.05 level.
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Table 2 Effect of saline water irrigation on biological characteristics of Suaeda salsa
=3 = B i oK% .
gfwi Tr:;[\tffent ;f’ﬁlia?t %ﬁ%j?f Fresf\x;i;ight/ Dryfv%g?t/ I\/?o?s(tie Caf\r?i)fbjlicﬁion
period height/cm biomass/g (kg-hm ) (kg'hm ) content/%

CK 19.65+1.39a 3.67+0.75a  8960.99 + 169.61a 954.31 +£43.02a 0.89+0.00a  9.32+0.33a

10 g'Lil 16.50+0.51b 2.51+031ab 8861.28+199.97a 927.35+11.75a 0.89+0.00a  9.36+0.09a

Eri—r%ffce 20 g'Lil 16.42+0.32b 2.93+0.03ab  7993.44 £ 175.48b 858.07 £ 13.28a 0.89+0.00a  9.32+0.19a

30 g'Lil 11.88 +£0.35¢ 1.97+0.12b  5244.67+ 125.43¢ 566.10 £ 1.37b 0.89+0.00a  9.23+0.14a

40 g'Lil 10.15+0.22¢ 1.70+£0.04b 3 840.59 + 184.71d 468.05 +40.79b 0.88+0.00a  8.69+0.3la

CK 4870 +£2.47a 8.88+£0.33a 40 189.72 +£727.93a 4678.07+196.83a  0.87+0.0lb  7.96+0.41b

10 g'Lil 46.71 +£2.59 8.07+£0.67a 37163.61+1735.70ab 437149+ 111.31ab 0.88+0.00ab 8.08 +0.11b
gjeze%iii 20 g'Lil 33.42+1.38b 7.22+0.45a 32114.58+1207.82b 373873 +248.10b  0.88+0.00ab 8.44 +0.15ab
30 g'Lil 30.22 £ 1.07b 7.68 +£0.26a 21 729.86 +334.03¢c 2 433.65 + 66.46¢ 0.88 +£0.00ab  8.56 + 0.32ab

40 g'Lil 27.68 + 0.08b 8.50+1.34a 20 151.53+1667.98¢c 215731 +165.86c  0.89+0.00a 9.33+0.11a

CK 70.21£3.65b 19.39+297a 37395.83+2316.69¢c 8086.45+123.75b  0.77+0.01b 4.46+0.12b

N 10 g'Lil 76.85+0.91ab 16.19+3.40a 48 715.28 £ 603.74b 10 738.68 +456.68a  0.78+0.01b  4.50+0.13b
gﬁiiﬂg 20 g'Lil 85.82+1.69a  26.69+1.40a 61527.78+3096.32a  11410.79 +95.09a 0.83+0.00a  5.51+0.35ab
30 g'Lil 7425+2.48b  2546+3.63a 4520833+1948.9%c  7235.94+259.57bc 0.82+0.0la  6.45+ 1.00ab

40 g'Lil 7556 £1.50b 24.06+4.29a 43194.44+229482bc  6213.07+387.98c  0.85+0.00a  6.76+0.20a
CK 82.82+1.11a 4559+347b 57361.11+3012.11c  20032.61 £879.60a  0.64+£0.0lab 2.77 + 0.05ab

) 10 g'Lil 91.18£0.86a  3238+5.77b 65833.33+4068.28bc 2427790+ 1780.39a 0.63+0.00b 2.68 +0.03b

ﬁuﬁiﬂg 20 g'Lil 92.77+3.09a 36.45+1.46b 69 739.58+1669.65ab 25238.22+1197.23a 0.62+0.0lb  2.62+0.07b
30 g'Lil 88.55+6.42a 43.93+138b 70572.92+800.06ab  25869.03+1368.25a 0.64+0.02ab 2.79 +0.15ab

40gL’ 92991392 84.01+8.15a 78107.64=157630a 24 584.67£2009.68a 0.69+002a 3.18%0.16a

R FAN ) N5 - B R [ — AN R AR B ) 2 55 2 25 (P < 0.05); R [l

Different lowercase letters within the same column indicate significant differences among the different treatments in the same periods at the 0.05 level; this is

applicable for the following tables as well.

B3 K5 T ST B0 ) e 7K PR o A AT 1

JRE K VR TR 0 AR T AR M E I AR K, AR 2
HARHR R, Mk G B R 2). thm. th
AR Y (B e R T EE) B B E R K R R
3890 28 B 25 TH G S R AR R B, JEAE 20 gL
WEAb P R AL B K. 20 gL ALBR R, M R % Bk
f i b S AR R A v T A AR B 11.7%~
22.2%. 26.3%~ 64.5%- 6.3%~83.7%.

JRE K HE o 45 S B R M RE A KRB —
(42 2 1E (3R 2). Bk & A0 b 3 6 3 LA 40
gL Kb B K, 4 T Al A B 0.2%~ 12.3%
1 10.7%~36.2%; % b HHIF4 5 AL W& Ll 30 gL

K, BT HAR AL TR 2.5%~29.1%, {H £ 4b B ] Rk %
YL 23 2 7 (P <0.05).
23 HWBEEASEBHNEVERANE

P& Fh — o T A, R M BEGE R s K R AR
B 10.9%~23.7%, H B 8K 28 1 T e B
FEAIC (P < 0.05) (G2 3). HA P 3 — R i B, kv 4 3
e 5 I VR TR K R R B 0 S B AR T R R AR,
ANEE A 18.1%~37.7%, LA 10 gL' AL B 5 b
Wi T —IEE W, e B E BN F W
(1 26.0%~ 53.2%, FL7E 20 gL' &b ¥ F &5 b i k.
TEE B — 45 se ], bR K AN EF KR
2.6%~19.2%; 40 gL ' Wb B & b & s, HAL 5 20
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gL Ab BRI 53 % B (P <0.05).

P& Rl — BT A, Hb bR 0 BRI K
R R B BE 0 B PR AR A, R R — H AR — Ak
A2l AR E G 4.9%~15.6% Fl 23.8%~
53.5% (3K 3). R I — 035 W, Hh b0 A B 4 SRR
5 —4.2%~ 42.2%, F b8 WK 3k B S Tt = e R
FE20 gL' AbBE A BB K o X — I 0, % b B
Hh A E G R RN . EEFEEA T, X8
IR AN X B2 Tk, e T A ERN R
B, B E GG RS T . 6 E W — 4550,
b EEE R E S RHEN 9.4%~47.7%, L 40
gL b FR 5 R .

R — B m Y, 1 e B B K SR
N R PR B, R — R O — B 5y
) 7 HEAN A A 1.9%~4.8% A1 6.9%~18.6% (F 3).
BT I B 45 S, TR BN R 8 [ VK R 3
INER B S 38 0 5 BEAR 00 5 . RO — e 3 B
AL H WM 15.4%~29.9%; T H % R & DL 20
gL MBS, 510 gL B ERAEE, HY

3 T H At A 3 0 IR AL 3R AR, IR T At A B
31.9%~56.6%. {t7E ] —&5se i, T8 R &E 5%
AN E B 52.4%~74.7%; LA 40 gL' kb HE 5 B A
By XN, FE AR 30 gL AL RIS B &
B T H A AL 1.4%~59.0%.
24 RUKGEBRTHRMBEMNRSFRERE

b Hh B AT AR [X A SR I 2 4 B T I R AR
Mo BRI o AT, BE R K SR EE 36,
CI Fl Na' ¥k & & 3 1 hn (P < 0.05), 3 & Fa g 78—
SE G N (6 4). 10 SO, OV B2 U1 i 386 I8 7K 2 38
K, EIF AR B EZ 7w X # b3, mr
e P2 1 3R ES R B -, MIA Bl R 3
TR )RR . R, ST R EREESREEY
R AR B () R AR . BT, 76 B TR A
T = B AL F R R, A BT R
XPLK CI>Na' >80, . AW, BB KA
NaCl ¥, Hu b By o DRk, R 40 8 WK o 4 11
TS, K BERE S N CLFI Na i Bk T &6 H i
L S R

x3 BMEESLEFREVERREMLLH

Table 3 Biomass accumulation and proportion of Suaeda salsa

i — i E

Sowing—emergence

4 — PR

Emergence—seeding

FH — £ ]
Seeding-budding

TeE— 49
Budding—fruiting

Ifiitr)\( Tre%t:!;ent MR aad R L o L i o
Accumulation/  Proportion/ Accumulation/  Proportion/ Accumulation/  Proportion/ Accumulation/  Proportion/

(kghm ) % (kghm”) % (kghm”) % (kghm”) %

CK 1965£13% 2373 31.26+0.95 37.74 21.51+3.53¢ 25.97 11.83 +2.06ab 1428

B 10gL’ 165040516 18,00 29.61+2.85a 3247 27.07+7.51be 29.69 12.28+0.78a 13.47
h:zrﬁtt/ 0gL" 164250326 1770 16.89 % 1.65b 1821 4939+ 151a 53.24 2,40+ 1.76b 2.59
oo 30gL’ 1188£035 13.42 19.06+0.23b 21.52 4338+ 1.26ab 48.99 9.83 +3.94ab 11.10
40gL” 10154022 10.92 16.83 £ 0.66b 18.10 46.71£ 1.65a 50.23 17.86 = 0.88a 19.21

CK  8960.99+169.61a 1562  30690.23+285.78a §3.50  -240521£213805c  —419  1333333£7661.16b  23.24

fE 10gL 8861284199970 1346 2809232+165298ab 4267  1241500+187.74b 1886  16527.78+381629 2511
;sf;llft, 0gL" 799344+17548b 1146 2412114£132581b 3450  29413.19£240724a 4218 6579862235806 943
(ghn) 30007 5y4e7s10543 743 1676524411004 2BT8 BABATEISSNa B2 BARBLITII 316
40gL" 384059418471 492 1610100+167387c 2061 2130934218803 2728 37291.67£233062a 4774

CK  95431+4302a 476  3723.76+227.29a 1859 3270.86+20623c 1633 1172175103936 5851

TE  10gL' 973541175 382 343745+10247ab 1416 6367194491722 2623 1271137+124783ab 5236
ng{w 0gL" 8580741328 340 2880.67+242.5%b 1141 7537.99+56.28a 2987 13827.43+1222.62ab  54.79
(kghm’) 308l 566.10£137b 219 1828.29+49.86¢ 707 480229+£232.64b 1856 18633.09+1352.51a  72.03
40gL" 4680544079 190 168925+ 179.82 687  3788.07£224.60bc 1541  18371.60£2054.01a  74.73
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Table 4 Ion concentration and accumulation in Suaeda salsa
cr so,” Na’
b s S e pE S e piE SR
Treatment Concent[elltion/ AccumuleEtZiOH/ Concent{elltion/ Accumulz{rzion/ Concentrgtion/ Accumule{rzion/
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