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Effects of Irrigation Amount and Bio-organic Fertilizer on
Water and Salt Dynamics and Soil Nutrient Properties of
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Abstract: This study aimed to explore the effects of bio-organic fertilizer application on soil moisture, salinity,
and soil nutrient properties in jujube fields under different irrigation levels, providing suitable water and
fertilizer solutions for jujube cultivation. Two irrigation levels (W1 6 000 m*/hm?, W2 6 600 m®/hm?®),
three basal application levels (SI—S2—S3: 1 200—1 650—2 100 kg/hm”) were set up with no bio-organic
fertilizer as the control (WICK, W2CK), totally eight treatments. A field experiment was conducted.
Applying bio-organic fertilizer could increase soil water content, soil organic matter, and total carbon content
at the same irrigation level. The increase in fertilizer application all showed that S3 > S2 > S1 > CK. At the
W1 irrigation level, the water content, soil organic matter, and total carbon content of 0—150 cm soil
increased by 3.20% ~17.97% ., 9.96% ~20.31% and 2.03% ~5.42% after the application of bio-organic
fertilizer compared with the CK. At the W2 irrigation level, the above indices increased by 5.37 % ~20.19%,
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6.55% ~21.18% and 2.09% ~6.34% , respectively. Application of bio-organic fertilizer could reduce the
salinity content and soil pH of 0—150 cm soil at the same irrigation level. The increase in fertilizer
application all showed that S3 <T S2 <T S1 <T CK. At the W1 irrigation level, the salinity content and soil pH
of the 0—150 cm soil decreased by 7.70% ~15.74% and 0.86 % ~2.87% after the application of bio-organic
fertilizer compared with the CK, while both indices were reduced by 8.90% ~23.66% and 0.96% ~2.52%
respectively at the W2 irrigation level. In the comparison of different irrigation and fertlization (bio-organic
fertilizer) treatments, the W1S3 treatment increased soil water content, soil organic matter, and total carbon
content by 4.45%, 21.85% and 7.31%, respectively, compared with the local conventional irrigation
treatment (W2CK) at 0—150 cm, soil salinity content and soil pH decreased by 2.59% and 2.08%,
respectively. Considering the local water scarcity and easy loss of water fertilizer, and also the risk of
groundwater pollution reduction, it is suggested that W1S3 treatment instead of the local conventional
irrigation treatment (W2CK) should be a more appropriate irrigation and fertilization management.

Keywords: drip irrigation red jujube; bio-organic fertilizer; irrigation level; soil moisture and salinity; soil

nutrient properties
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AR 78 K TR K 5 43 R 2 824,33.4 mm s i 5 b
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+ )2 HHLFT/ S/ A/ B/ B R/
WE /cm (gekg M (gekg H (mg kg ) (mg kg ") (mg * kg ")
0—20 19.75 1.69 60.50 22.87 1.31
20—40 16.30 1.50 58.04 20.90 1.16
40—60 14.85 1.54 54.35 18.65 0.89
60—80 12.30 1.63 50.37 16.99 0.64
80—100 10.36 1.67 50.84 16.29 0.60
100—120 7.81 1.57 50.37 15.22 0.54
120—150 4.99 1.47 46.13 13.06 0.40
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WaCK 0 B~ 0 (K, 0.34%) 148679
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WS2 1650
W2S3 2100
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A 06-01—07-01 30 20 2
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SR8 08-07—09-11 35 20 2
A 09-12—10-17 35 10 1
LT 04-25—10-17 171 100.0 10
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J Wz LR AT R KT BRI T S B A 20 ¢
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KK W2>W1, ARIZKIE YA LI & BT L
WSS A 34 21 Ml 00 W Ak 2 (W2CKD 0—150

2 J2 B K AR i K em TV E KA N 4.45 %,
WICK WI1Ss1 WI1S2 W1S3
FEEEEEREEE  FKE/% BEEREREER  SKE/% BEERERE  BKE/%
0 —T 27.0 0 T pr 260 T pr 280
20 k L 24.0 L 23.0 L 24.0
g 40 L 21.0 L 20,0 /w L 210
2 60 E L 18.0 L 17.0 L 18.0
g 80 L 15.0 L 14.0 L 15.0
Ik 100 L 12.0 L 110 L 11.0
H120 - 8.8 L 7.6 \/_\ 8.0
140 - 5.8 L 4.5 M - 4.7
160 —- 2.8 1.4 —- 1.4
W2CK W2S3
R a n HH#
. A Pt b R/ Aha/ At ot
20 -/\/ ' 23.0 ' 25.0 \\J ' 26.0
g 40 200 g 40 M 22.0 w 23.0
2 60 F 170 2 60 F 19.0 19.0
% 80 L 140 g 80 16.0 : 16.0
Ik 100 - 110 i 100 - 13.0  [K 100 130 I 100 \ﬁ L 12,0
+H 120 Lss  H 120 Los H 120 M/\ L 9.9 120 M L 8.7
140 FS5 140 F F 68 140 \7 - 67 140 | - 52
160 =26 160 =37 160 =35 160 L7
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TR f Ry 7™ 4% Ak B b 2 DX 8 (20—80 em) FHER )22
X3 (80—150 cm) Fifi B[] 25 £k + 49 b 73 B4 2 e 3

TI~To M RaA 20,5 A13H.6 A3H.6 A28, 7 A5 H.7A18H.7A 31 H.8 100,81 250,97 10H., F.
TEKEBEEFTHIEARSITH

SRS X EERER AU A 27 HE 6 A 3 HOWEK
WHER Z SRAEAI s FLET AR 306 7K 43 1 6 43 W i iy
S AL /IN S WO ] B E K kb VR B, R B
JE X3 (2080 cm) FITRZ X 3K (80160 cm) 1 4
R BARMI I 4, Z 5 BE SR T = AR R K 3 BT
SRy BTb B geER oy A R A T S8 U (9 H
12 HZE 10 H 17 H) , SR BAK, 208 AR & X5 K 73 Fl
b I WP F D, K S e 7 SO KL R
Wb BE ek A R AR B

Jita Jin A A ALAE AT LR AR 0—150 em 38R 407
i, HLA] — R K OF i IR e, R S i
M, 0y S3<CS2<CS1<CCK, 7EREAEFH N, W1
KR 8 CK AR FRAR e, WIST . WI1S2 #il W1S3 ik
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0150 em HHEER S HE A BIBEAR 7.70%0,11.29 %0 F
15.74% ; W2 JEBE/KF R .8 CK AR #AR LE , W2S1, W2S2
1 W2S3 4k B 0—150 cm 4 HE £5 4> & & 2> 91 B 1
8.90%0,18.20 %5 Fl 23.66 %0, /K FBR KK 0—150 cm +

WI1CK WI1S1
I L L
R eee (& k) PR eae (ke
0 9.40 0 9.20
20 8.40 20 | 8.10
g 40 F { 730 g 40 F 7.10
2 60 620 2 60 £ 6.00
i% 80 (4 5.10 % 80 @ 490
Ik 100 ’ 400 [K100 F 3.90
Hupo bl O ‘ 200 H120 2.80
140 | 180 140 ; @ 1.70
160 0.76 160 &L — 0.64
W2CK W2S1
e W
sormoeEes G ERrEneneed Gk
0 7.90 0 8.20
20 B §Z w 7.00 20 /\/v\/'g 7.20
g 40 F 610 g 40 | 630
2 60 L 520 2 60 5.40
% 80 | 430 % 80 | 4.50
Ik 100 P 340 [K 100 3.60
Hi20 E <> 250 H120 270
140 | L0 140 F @ ‘ 1.70
160 0.70 160 0.82

2

23 AEKB(EENE)GERETELERIE
RANEFHANSLOHEZE HEE SR T,

IE AN, A& TR RIM P ERRE, 0—
20 em 42 B h & 5 F 20—80,80—150 cm., 20—
80 cm - HEER 4 AR Ak A H5 R A AL A , 3R B A A (] i
TR S W K B R 036 A SR B e 5 A () 98 B K F- R
Bt 2E A AL it o 7 3 fm 6 A% SR M A, R
S3>>82>S1>CK, £ 0—20,80—150 cm 4% 4b B +-
SR oy AR AL TC W W KA X PR O 32 2 M s B A+ g
EEMEM.R)Z0—20 c) BIEH D RBEN S ™ H,
W5 4 B TG B R AL TR U2 (80—150 cm) B T 4%
i%@ﬁﬁﬁ/(g . kg"%o

0 4 12 14
0 T
20 | .2
40 |
§ 60 | wW1s1
" —A— WI1S2
w 80 —v— WIS3
K 100 —o— W2CK
120 —%x— W2S1
i —+— W2S2
140 —x— W283
A
160 L
B3
24 AEKEB(EHEIRE)GENLIAFETEE pH

A
FPEL 4 ], A5 A 3 pH B BE R IR B

I

+EFEE/cm

I

+EBEE/cm

JE AR5 R B U L, W2 B W BE /K SF 0150 em

W O AR 17.30%0 . A [RIZK AR C= 90 HLAE) Ab 24

X e, W1S3 AbFREE 4 Hb & AR Ab i (W2CK) 0—150 cm

T ER A E R AL 25900,
w182

0 9.50 0 7.50
20 /Zg @ 8.40 20 [ g ’ 6.70
40 F 730 g 40 Q 5.80
60 F 620 2 60 5.00
80 F 5.20 % 80 4.20
100 @ | 410 T4 100 @ 330
120 F O 300 H 120 F @ 2.50
140 @ 190 140 F 1.60
160 0.80 160 0.76
w282 W2S3
I AT ¢

PR eae (& ke FECROEEERD (rkeh)
0 MResan 8.40 0 7.80
20 F 7.40 20 -: EM 6.90
40 W 650 g 40 | 6.00
60 | 550 = 60 - 5.10
80 M 450 % 80 | 420
100 350 D100 [ 3.30
120 ; Q q @ 260 Hi20 E 2.40
140 O 1.60 140 | /> 1.50
160 0.62 160 0.62

ARG EEEHLTER ST

Ak PRS0 T - 48 £k 0 A R 2 S A TR L A
e BRI i A% Ak B 438 P R O T A A A R
TG IS A [ b B A% 4 R R A AR UL 3

R4 FRLBEFPHRARTERSTUE

12 TE W E R/ MENE &/ (kg » hm™ %)
B /em (m® »hm?)  CK S1 S2 S3
W1 —3.21  —2.31 —7.17 —2.04
0—20
W2 —3.26 —2.77 —6.28 —7.28
\Ual —0.38  —0.47 —0.81 —0.82
20—80
W2 —0.92 —1.01 —179 —1.96
Al —0.34  —0.68 —0.72 —1.02
80—150
w2 —0.30 —0.55 —1.60 —1.54
TEEHE/ (g kg
0 1 2 3 4 5 6
0
20
g 40
2 60
1
% 80
¥ 100
120
140
160 -

REAMEAELELEESTL

SRS T A A AR PRB T (80—100 cm) 13 pH BEAIK
FAEMR PR 3 pH. A R AE (A= 9 HLAE) /K- L 3
JKE A, 0—150 em 3 pH #/h, #I R W2<<W1,
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W2 #% W1 #E 7K F 0150 em + 4 pH [#A£0.72%,
[ —HE W 7K 7 5 B A= 0 A AILAE it FH £ 9 385 K, 0150
em T3 pH FEAIK, KK S3<CS2<<S1<<CK, W1 J /K
SER L # CK AR FRAR e, W1S1, W1S2 F1 W1S3 &b 2 14 it
VA PUIEE 15 pH 43 IR 0.86%0,2.05 %6, 2.87 %45

pH
7.6 7.8 8.0 8.2 8.4 3.6 3.8
0 T ;>7—.—n—c )
20 | o)(
g 40 <>
[3]
~ 60 |
5, 80
= j \ /
¥ 100 | —o— WICK
Hipp | —o— Wisl
—— W1S2
140 - —— WIS3 A\
160 L

W2 BB T . 8 CK A BRAH L, W2S1 ., W2S2 #1 W2S3
AbFE 34 i A 0 A HLAE 5 4 pH 4 B %A 0.96 %6,
1.96%,2.52% . AN [EZKBE CA= 9 A7 AILAED Ab B8 X He
o, W1S3 Ab # A Y b5 AR VE B 4 3 (W2CK) 0—150
em H3E pH 1K 2.08%.

pH
7.6 7.8 3.0 8.2 8.4 8.6 8.8
0 T T T T 1
20 | &
g 40 F }>\>O
9
~ 60
" /
® 80 | IA E\|
100 | —o— W2CK
H 120 —o— W2S1
—— W2S2 °\&0
140 —o— W283 A
160 L

B4 ATEAELEEpHHEN

2.5 AEKB(EHEHE)GEFITEATEGH

R Fn BB

MK SB[ HL,7E 0—150 ecm )2, 4403 3 FH
BT 7 o Bl 4 J23 O B 14 A 2 R R R B, R
AP S s R R, AT A
WAL A R T HHAHRMAE . H 0150 cm +
AL SRR N S3>82>S1>CK, W1 il
KT L4 CK AL AR . W1S1, WI1S2 Fil W1S3 4b B
0—150 cm - HEAT ML & & 73 0 B2 = 9.96%0,18.64 %0,
20.31% ; W2 KT, 4 CK &34 1k, W2S1,
W2S2 Fil W2S3 ZbF 0—150 em + A HL R & 7 4
M 6.55%,14.66% ,21.18% , [l — i AL K FF
JEK B K, 0—150 em HHEA HLTT & & K, W2 8
W1 HEBE K- 0—150 em 347 AL & 2 FEAK0.55 Y0 ~
4.57% IR 2.70% . AR CA: 90 HLAE) &b

FEXF HE L W1S3 AR B 0—150 em HHEA HLFR &
T LB 2 Ml R R R AL B (W 2CK) + 3 ML B
¥ 21.85%.,

M 6 TTHL7E 0150 cm + )2, 4% 40 B 38 5
fie Fr BE B LIRS I B A R R B R R
R GRZ T IER T . [ — KT, b
A=A AR FE R B9 38 0—150 om 3 BRR A
WERM A S3>S2>S1>CK, # CK Zb#AH L, W1 Al
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