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Effects of brackish water drip irrigation on soil water-salt distribution
and grape growth in greenhouse of South Hebei Plain
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Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract : In order to determine the suitable salinity of brackish water drip irrigation and provide a theoretical
basis for guiding the drip irrigation system of brackish water for different grape varieties, a drip irrigation experiment
with brackish water for grape production in greenhouse was carried out in South Hebei Plain.The experiment studied
the effects of four different salinity treatments of fresh water (CK), 2 g - L™' brackish water (2g - L™"), 3 g - L™
brackish water (3 g+ L") and 4 g + L™ brackish water (4 g -+ L") on soil water and salt distribution, grape
growth, photosynthetic characterisitcs and fruit quality. The results showed that: (1) The salt accumulation degree
of 2 g + L' treatment was less than the salt threshold of normal grape growth; However, the salt accumulation of 3
g-L" and 4 g - L' treatments exceeded the salt threshold of normal growth. (2) Brackish water drip irrigation
slowed down the growth rate of grape new shoots in the early stage, and the higher mineralization degree, the grea-

ter the mitigation degree. (3) With the increase of salinity, the net photosynthetic rate and intercellular CO, con-
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centration of leaves showed a trend of gradual decrease. However, the highest water use efficiency was found at 2
g - L', (4)The sugar-acid ratio coefficient of ¢ Flame Seedless’ grapes in 2 g » L' treatment was higher than that
of other salinity treatments of this variety, which was significantly higher than that in CK treatment by 11.5%, and
it had the best quality. The sugar-acid ratio of ‘Balado Red’ grapes in 3 g + L' treatment was significantly lower
than the other three treatments with an average reduction of 9.5%, and the quality of the grape was the worst.
(5) With the increase of salinity, the grape yield showed a significant decrease trend, and the decrease range of 2
g « L' treatment was smaller. Therefore, drip irrigation with brackish water (2 g » L") maintained a higher net
photosynthetic rate in grape leaves, which significantly reducing ineffective transpiration and improving leaf water
use efficiency and sugar-acid ratio coefficient. This drip irrigation method of ‘Flame Seedless’ and Balado Red’
greenhouse mixed planting improved the quality and keep the yield in this area.

Keywords: brackish water drip irrigation; grape; salt threshold ; new shoot growth; net photosynthetic rate;
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Fig.1 Soil profile water distribution of grape at fruit setting and veraison under two years

of brackish water drip irrigation with different salinity
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Fig.2  Soil salt distribution in different growth stages of grapes under drip irrigation

with brackish water with different salinity (2018)
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Table 1  Soil electric conductivity at different depths under drip irrigation with brackish water of different salinity
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Year Soil depth CK 2g- 17" 3g-L7! 4g-L7! CK 2¢-L7! 3g-L7! 4g-L7"
0~30 287+29¢ 313+20c¢ 357+23b 409+17a 240+15¢ 274+17b 302+20ab 339+23a

2018 30~60 328+34c¢ 356+ 19hc 394+24ab 438+29a 316+18¢ 360+15b 397+23ab 442+25a
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T R PR P R 2E A4 B P IR R/ NS FRER IR 1E P<0.05 K T 2R B3, T,

Note: The figures in the table mean average+ standard deviation; different lowercase letters in each treatment indicate significant difference at P<

0.05 level. The same as below.
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CO, e FE 7391 i FFRAR T 30.6% ,42.0% F146.0% , <,
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B4 ARETUEMBKEETEEERTIHERENENL (2019 £F)
Fig.4 Changes of grape new shoot growth under drip irrigation of brackish water with different salinity (2019)
R2 TRTHERMBKBETEEMFRXESHIESH

Table 2 Photosynthetic characteristic parameters of grape leaves under drip irrigation of brackish water with different salinity

KD e gy AL R Jali] CO, He ZEME R I R 7R A3 SALBREE
Qb Net photosynthetic Stomatal Intercellular CO, Transpiration Leaf water use Stomatal limitation
Treatment rate (P,) conductance (G,)  concentration (C;) rate (T,) efficiency (LWUE) (L)
/(pmol » m™2 «s7") /(mol +m™? 57" /(wmol + mol™") 7/ (mmol - m=2+s7") /(pmol - mmol™") /%

CK 9.26+0.29a 0.22+0.01a 326.63+3.42a 4.05+0.35a 2.28+0.13b 0.19+0.008d
2g-L7" 8.14+0.23b 0.16+0.02b 305.90+6.27h 3.09+0.27b 2.64+0.17a 0.23+0.005¢
3g-L7! 7.32+0.28¢ 0.13+0.03b 294.45+6.63b 2.91+0.28b 2.51+0.13ab 0.26+0.004b
4g-L7" 6.53+0.29d 0.12+0.03b 281.99+5.06¢ 2.85+0.23b 2.30+0.13b 0.28+0.004a

2.5 AR HEMBUKEENEEFRMBEMNTT  25.7%,4 DEHZ 225 AR W KIETO 1
= (EA AT E R U S B R A 32.3% ~43.5% ,4 Kb 3

WE S Jros , AR TR SR K I T ) 45 46
s FIORFRL Y 8 & R AT TS TR, AN TR A B B
JECK TG HEXT 2 A 4 AR B AT R TR )
FERTE S A IR AN e AN S R ST b /DT e e i
AEE R 16.6% ~19.1% , ¢ KIGToHE” B PTE I EDE P
B A B R K 18.6% ~21.6% (&l 5a) , AEW 1k
JEE OB T XS 2 A5 B AT 1 R 4 1) 5 i)
AR, BTG 3 In,  aL b 2 BT
P [ 02 i 53 005 2 9/ s 3 I i e i ¢ ok
YATCHRZ BTV 111 0 o k4 B0 2 4 4G 1
P 3 g LTANE TR B AT Y
SPEUREART HoAh 3 Kb FR S REAK 9.9% , T
fih 3 AAEHLZ R 2555 R % 4 ¢ - LT ARFE KIGTE
% T R ) Jo i 0 2 e T A 3 A Ak
SR 15.3% , Hofth 3 S AbFR 2 R 25 AN 8
RS0 BE AT B RUR K T X 4 i
JATONZ AR e Y & A (R e

WE Sb frs , AN A0 RE USRI HEXT 2 47
259 S RIORFRL AR T 2 R 0T B 43 B0R e At 3 2 1
CLTERIZ Y T A R T R AT BUE IRl 24.7% ~

Z 122 5 1 R W 2 KO R B R Y 1
i, AT s R o R R e D e i B 2
g« LAbPH<CK Ab <3 g - L7'AbFH<4 g - L7 403
4g- LTAbHEEE 3 g - LTAbIE$E R 6.4%,3 ¢ - L7'AL
PRAS CK AbFRERES 12.4% ,CK AbHAT 2 g - L7 Ab TR
PR 12.6% , 7 W1 G 3 Ak B A TRUSUK T E T B AR
CKIETCRZ FPERLIT I S BRI A

CLTAL IR R B S AU IR R 15.8% ~
18.0%, “ KA T % 1Y ik 4l T & 43 B0 i R
16.7%~19.0% (&l S5¢) . ASIRIA 1k B s K ik 7 Xt
2 A SR AP SE e A BT AN R BE R BT RE B
EANGE VR AN ORI N i s € R e 1]
AT HATORE W34 SR Jo T 43 00 St 2 i 1 o
ka5 ATk [EDE ) A8 Ak @ AR 8], 43 B 4
—2,
A 5d AT, 40 LR 220 B E R L AR R R
62.6%~72.6%,  KIGTCHZ WHETR LLAZ IR R 41.3%
~51.8% . AN[EH B GUBUK T HE X 2 A1 25
FERLIBE IR LL 5% e A7 5 25 22 501, B B 0 16 3 iy 31
I, LRI 2 BBER Lb 5 e 0/ S i Ak B
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g« LTAbIEY C LRI AR LL 2R T
Hoflh 3 ASALEE SRR T 9.5% , Hofth 3 b EEZ
SR E R 3 g - L AP FRAC 2oL
2 IR LU XU, 23 B AR 52 1 11U < KA
o FEATRLR 25 AL BB R LE R 2 ¢ - LA
FISCK Zb >4 ¢ - LT'A0BES3 ¢« L7 AREE 2 ¢ - 17
AbPREE CK A PR 54205 11.5%, CK Ab 3% 4 ¢ -

25
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15
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0 L L L
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251

201 A

it J5U B Reducing sugar/%
=

O 1 1 1
CK 2¢L"' 3geL! 4geL!
Qb Treatment
[ 21 t 43 % Balado red

L3 i R 6.2% 4 ¢ - LT ARPEEE 3 o - LAk
PHEE R 5.9% , A B OB K EM =0 (2 ¢ -
L7 Ab 3R ) T DA i A 4 0 RRAIRIR B, 1 ¢ KA
ok A DA

WA 6 firzs , AR A B SIUBOK T HE X 2 A
Zig A Al SR BEE AR B3 0,2 A
T 8 2 7 1 1 S S W s/ B A i HL 2 4R R Ak
IR, N2 a Bk, aBhi2 W

051

(b)
A
S B
z04
=
k) D
[+
203
] a a a
g
=0.2
\g&(
-
0.1
=
0 ) | )
2g-L" 3g+L"' 4g-L"
Ab 3 Treatment
100
(d)
g 301 a
E 2 , 1
2
% 60 [ A
-] B
) cD C
@ 40F
=,
\ém{’:(
£ 20r
0 1 L
CK 2¢L" 3geL! 4geL!

Ak B Treatment
B K¢ o Flame seedless

AL EARVNG MRS S _E R < 2022 R JOETORE AR R 2 0] 25 5 .35 (P<0.05) . T 1A,

Note: Different lowercase letters and capital letters in the bars indicated significant differences among different salinity of

‘Balado red’ and ‘ Flame seedless’ respectively (P<0.05). The same below.
B 5 AR HERMBKEETHEZERENERBIER(2019 £F)

Fig.5 Internal quality indexes of grape berries under drip irrigation with brackish water of different salinity (2019)
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Fig.6  Grape yield under drip irrigation with brackish water of different salinity in two years
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