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Research on variation rule of soil moisture content during growth
period grape drip irrigation under condition of gravel soil

WU Huifang, LIU Xuejun, LU Liguo, GU Jingchao, ZHU Jie
( Ningxia Institute of Water Resources Research ,Yinchuan 750021, China)

Abstract: To explore the change rule of soil moisture content and reasonable irrigation system of wine
grape under the condition of gravel soil, this paper selected Helan mountain gravel soil as typical experi-
mental zone,and took five years cabernet sauvignon as the research object. It designed four different quo-
tas of irrigation treatment such as 2550, 2850, 3225 , 3600 m’/hm’,and applied TDR profiler on soil
moisture and soil water potential instrument to monitor the different soil moisture content and water poten-
tial change during growth period before and after drip irrigation. According to monitoring data it analyzed
from the perspective of different irrigation treatment during the whole and the individual fertility , and stud-
ied the change rule of soil moisture content of wine grape in gravel soil under different irrigation quota. It
finally put forward the suitable irrigation system in growth period. The results show that with the increase
of irrigation quota, the soil moisture content changes obviously within the scope of 0 to 40 c¢m soil layer;
The change rule of water potential in soil layer of different depths related to volume of irrigation quota;
the water accumulation of 1 m deep soil than does not increase with the increase of irrigation water, but
when the amount of irrigation reaches a certain norm, the water accumulation of soil decrease with the in-
crease of irrigation water. The water accumulation of soil is low and easy to produce deep seepage when
the single amount of irrigation in gravel soil is higher than 300 m®/hm’.

Key words: soil moisture content; soil water potential ; wine grape; drip irrigation
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#' P R AL 2015 4F, 431X A R W AR K 4. 1 x
10* hm® , He A RIS A T AR 3. 5 % 10% hm®™) SRTT %
X 3T, TR0, K kR K, &t 245
(5% 3, B D7 38 A v DR K Y T 1) e 00T 7K i Sk
SeAs Ak 2015 AF B R A TR 2.1 x 107
hm® o [ PR X6 XL 9 2 R R T A 4 i
ISR C A B2 DT, (B R Rk AT 4 B 4
A AR S K R AR AR R T R

ARSI IR R A+ X, A AR A AR a2k it
FEXT G, TR AN [) i AR /K AL B R A A A4 B )
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HE PR R ST HE

1 MES gk

1.1 e XHER

I DAL TR T 04 5 XL R B SR A6/ X
AR A R PRI 1100 ~ 1200 m, AFEH[%
FREE 200 mm, AF3 24 1 470 mm, 247 H AR

2851 ~3 106 h, HiE2 12 ~15°C , TCFE] 180 d £247,
H SR S5 X T R R A 4 7 M HAT A5 R S A L 3, i
HFEEE A S 2R R RS | R
ST, B T LAREEER VEE 200 L 35 AR 55 R FE A TS 46
A, ARIE B A AR AR SR, BRFE 0.5 m £ 7]
4.0 m,RAHC) " FRIEIE 2k,
1.2 TERMESEN

TR IX 4 (R4 K o 12.5% , HIET 45 &
1.489 g/cm’ , H-HERFORI L 4347 , UKL > 2 mm AYBRAT
TrIRAE 39.82% 78 SUNBR 1, HARSM a5 R LR 1,
1.3 REAHRIEIT

TR U0 25 A 90 X Bk A1 B, B EF
1 E E S AR 4 Sk 2 550.2 8503 2253 600
m’/hm* 4 ASAEFR ZRFE 1 BV E K &L 150 m®/hm?
JF AL BR 4 BRI KDL 300 mP/hm® O 3 Ab R
2 AbFE 3 150,225 300 m®/hm® A [E]HE KA
TR, A28 4 (0 R AT N 45K, UORIIE & T 9 42
I, R K SR b BARI L3R 2,

F1 TEFNEERSWER
AN TRV A% 11 A 20 B/ mm
LTS
>60 60~40 40~20 20~10 10~5 5~2 2~1 1~0.5 0.5~0.250.25~0.074 <0.074
HEEEES % 0.00 10.00 10.25 6.59 4.58  8.40  7.34 19.90 13.84 16.35 2.75
KFZARFEES /%  0.00  10.00 20.25 26.84 31.42 39.82 47.16 67.06 80.90 97.25  100.00

TE 0K >2 mm B4R 1% 52 SCNBRBT -8R A 1, AR P > 2 mm BYTRA & HE39.82% , kA 4, R BRI L) R B Cu =13. 13,

M2 2% Ce =0. 676, 2 R4

x2 EBRBIERTR m’/hm’

AbFE w9 2E TF A6 EIES RSP HEM ML EIES  AEFES
Pl 450 225 225 300 300 150 150 150 150 150 150 150 600 3150 2550
P2 450 225 225 225 225 300 300 300 225 225 225 150 600 3450 2850
P3 450 300 300 225 225 300 300 300 225 225 @ 225 150 600 3825 3225
P4 450 300 300 300 300 300 300 300 300 300 300 150 600 4200 3600
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A LEEFKER, A EE 1 m 2L
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KK KZ 5 ~25 kPa i £ 8K E HEY A K
25 ~35 kPa i} + 3842 B Gk, RE LA EAEY A K
T EL, R T 35 kPa B H 5™ F K, Al HARE
WA,
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2.1 FREBREHNETIFESKRTUMEN
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60 cm + )2+ K43 0 FEEIHFEE R VED IR
58, %2403 PL P4 LT B R K 2R
D ERZHIGE,A0 3 P2 (P3 HEIE TG 458 5 K AR
PRI B 2 P T L R TR 4 0 T 2 1 T K T
(1), A /K A5 B A B A H
2.2 ARERESTLEAETBRESH
IR RIRE K AR FE 30 .60 em 1 )2 3K $has
TR LI 2, I S iR ARt S5 n] LI Y, W] —
TH Kb PRRE T K s THE S, BE G W A
AT A b3 30 .60 em R K AR — g FL AR AR
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16  —¢—Pl —®—P2 —&—P3 —e—P4 ——60%0,
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H
(a) i &RZ20~40cm

60 cm + 2 +HEKFEF 30 em, H 60 cm )2 M
6 H 29 HIFis 380 A 4 4 ™ = Bk yE
MR R TR B A B K E BN, A8
N R LR RIK b, IF B R )2 2K B A
R K EWBOEAE, 317 H 22 HUS, 60 em -
2 ORI R T 30 em, 434 S5 R BT EA
R RA,30 em 2 ZEE T ML K w75 &, K3
KM E T

(2)4b3E P2 ERT 60 cm K F/NTF 30 em,
HE G AR, A A D R R T HE T 30 em )2 K
TR T — B L E AR R R e —
TR FBEI T ZE 3,1 60 em 1 )Z i T B E A
AL P s — 28 %2 K 53 RE 8 1 A AR R T
K IHFEFIAR KA 30 em HRZ

(3)AbEE P3 5 P4 - HE/K il 4 AR L B S AR
—3, [6] R HERT 30.60 em + 2 K FAHLT, HE TS
60 cm KT 30 em, g3 LA 2 T BE A T I E
AR HERT 30 5 60 em +)2 & KARBE EAEY)
M IEH AR R E Frae K &, 75140 AR 38 B 75 7K 14 B fige
FRIFGR T — R IWHERE , (A5 S T2 R3S K E A,
IKB/NF 60 em L2,

18 r—¢—Pl —®—P2 —&—P3 ——P4 — 60%96,
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1 1 1 1 1 1 1 J
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—— 30cm  —&— 60cm

it F / kPa
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AR+ 2R 5 S AR T W2 3. T
JEAET I 1 UK, DR R T A SRR
TS AKCRIITE 3% LLF 5 AN IR £ e 5K
REERTA T, Hop FJR H3E(0 ~40 em) K
RIBNERE K LA T% 5 T )2 1 HE(40 ~ 80 cm) FkHK
HEMREAXT N, 290 4% o AB R F 1 5 RORL AR 1) R
ARZ, EWRIEE 1.0 m B R MK E N
42.14% YA K e #EBKBIRER R ZUT,
1 B K AT, 2 B B vk I Sk A R
551 UK, S ARIERE IR A 7243, LR HE K R R LA

(2) BZEM] . W 2R R v Bl 2 WK,
JK Ay 225 1300 m’/hm’, 44 B WA 2 W
KIFERS A6 H-5H9 B, B EAMEED (4
1) VRS fE] (R) PR 11 d, S ) s A R R S
IKRFAEAMZE UL E 3 (a) 3 (b) o WEFT 3 & K 5
N 2.6% ~4% , 4HEKEH N 300 m*/hm® B}, 5
#EEEAKEILET 60% 6, , B GHEEZAF 1.0
m, AR EF AT 95% . K EB N 225
m’/hm® [, J5 20 ~ 60 cm £ 2 +HE & K RAE
60% 0, Ziti BN A B E R KA B A AL R

56% ,5 300 m’/hm® 5 #iAH 22 50K, BE b 7E IR
JE R BE AR, V7K BRI 5 A7 LUK AN 25 1
BCTR 28 U , T g W I o3BT, B R o v e
B ER IR M E A RIS, FEE
FIETTHA IS RN X I R AT, 2
R A, A B K AR 1055 , 1 R
BKBIEE L m IR 2. ARG E BHEEKR
AL T A H, BHEE7KORTE 0 ~40 em + 24
Fol AR LA I i

AEWNE 3 BT EY 5 A 19 H -5 A 21
H,BE R E] ) pg 9 d, I 3 (c) 3 (d) L4
Bk RN T LU Y 2 9 A [ R 3 kR
B (BRR 2SN, R T 6% ) , /K E il 300
m’/hm® B - BEK 5 B A7 LA 39% , 48 K4
VEWE /K 2 7B T A & AEAE L3, E K E Bl
225 m’/hm® B} 3K 53 B AE LN 54% , [H I 225
m’/hm’® I K E A A

B ZE 50, I M S S ) (R B 11 VARV
2R AE WIS ERERT [RIAHEE 9 d, i A B, AT
JECNES 2.3 WK E A 225 m*/hm’ 500 1&
Ho

#3 HIHRKE/DRERINELESKEEUDT

, TR/ TIEEIRE % MREEKE,  XEEKE, EKEHES
RE/cm . — 3 Y 3 2 3 -2 wAFLL %
m FER = ZAH (m” +m™) (m” « hm™) (m” « hm™)
0~20 0.2 2.31 9.73 7.42 0.0221
20 ~40 0.2 2.42 8.7 6.28 0.0187
189. 62 450 42.14
40 ~60 0.2 2.61 6.42 3.81 0.0113
60 ~ 100 0.4 2.1 6.08 3.98 0.0237
TIEHIKE % LK /% T HEEKE % THEIKE /%

0 5 10 0 5 10 15 20 0 5 10 15 0 5 10 15
£ ' : £ T T T ' g 1 - A '
2 20 ! 220 2 20 ! 220 !

o \ 2 o : 2 .
K 40 ! = 40 B, 40 : o 40 .
1K 60 g, 60 IK 60 ' K 60 i
H 80 : H 80 + 80 | 80 i
100 ' 100 100 ’ 100 !
—— AT —e— iR —— AT —— T

—a— G (225 mhm®)
—--= 60%HI ) FEK R

(a) H2HEM225 m*/hm’

—a— {7 (300 m/hm*)
—=== 60% H [ FFEKZ

(b) FE20K#E 300 m*/hm’
3
(3) JFAE . TR T AR 2 IR, HEK
FERM 225,300 m*/hm’, £ 4 WHEBE A 6 A 1
H -6 A3 H,BE EAAF I ZE) #ERERIFE10 d,
225 F1300 m’/hm® WK E R+ HEK 3 BT R 50%
1 56% , PP 7K 2 AR 56 /N X 4 37K 43 B 77

—— )5 (300 mhm®)
o= 0% i Ak

(d) HE3XHEBE300 m*/hm?

—— )5 (225 m’/hm*)
e G0% I A %

(c) ZE3WHEBE225 m’/hm®

HEFHAE/ N AR EMERN R LIRS KETHE

FUAREAR , 74 St D 3 29 iy 3 5 KR Ay, 7
60% 6, BT, Ua W AS U FEE I 5 L K B SR ) 1) o 301 %
Ji, A TS K R AT g I U A T R, T
BAEMKE AR, B 50% /KB T E] Im LUR )
Tz,
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HYOEBRA T BN REA U K E e+
e B i T IRAORE AR 2 T R M BFF— 2 8 7K 4
+, BA—E MK IR . A 4 REIERT S
F KA 4 (a) 4(b) AT LI WA Y FERT
BOKAITE 12 ~ 15 kPa, 7R85 FAEY A KL RN, 36
AF YR T R 1 TR ) ] o oA i, e e 450 225
m’/hm’ 5 30,60 em 4 2 IR FE B H 3Kk 8
kPa, 4b V9 B A 48 FE P, 300 m’/hm? 22 4 4%
TR HOKIHAE S kPa [, &b F /K & i K F, K
WA= SR 4 URHEZK AT I8 R B () 3R 7K S e
$225 m’/hm’,

WSS UREEBERSE R 6 H 9O H -6 A 12 H,BE |
UCHE R I [R] (R B 8 d, K a2 A R 225 1 300

m®/hm® + HE 7K 53 Z 17 4 5k 74% F1 50% |, 225
m’/hm’ %E B & 77 g Ko M H HEK A8 L A 4
(¢) A(d) LA H,225 m’/hm® K5, 5 45
12 13K H 8 kPa, fb TAEWIE BA KU N
300 m’/hm* K2 #, 5 30 em 42 4 ek 4%
5 kPa, IEPAEME K SRR, ZR G LK &
175 KA Hril o 225 m’/hm® (93K 2 %
B,

FEAEI], BB AN A 1) (28 400 ) 3 st 1) ]
10 d, FEARRECH PR, A B 1 P[] (] e 8 d,
3T JE AR A AR R KR R) A, T A Y
A2 d, KPR A B, 5 4.5 W AKE B R
225 m’/hm® AT,

O3 730cm B )530cm  BHE60cm Wil Ji60cm
40 407 40 40 ¢
5 30 £ 30F s 30 = 30 +
S, e TR e e
2 0t < 20 = 20 2 20t
10 ljh 10 F 10 ’jh 10 |}
0 s E N N ; 0 | L L 0 L E L ﬂl ) 0 1 g 1 1 J
30 60 30 60 30 60 30 60
FJZEE / em )2 EE / em 2B / em 2R / em

(a) AU %225m /hm® (b) 54U HE #300m*/hm’

(c) ZBSUCHE#225m*/hm’ (d) HE5HE#300m*/hm*

VE: BhRSTE G AR L R BEROK, AR 2 E B K BT KA RS
B4 FIERRn/NXERE TR B ELE

()W PSR K R BCR 3 WK,
JKAEHH7 150 1300 m*/hm? . 45 6 Y EMERT ] A 6
H17H -6 A20 H,BE EANEFOHEN) #K
B IAIRG 7 d, HE /K 28 150 A1 300 m*/hm? i i Y
TR EAF 530 h 51% F1 47 % , HEWE K 3 77 1L
B, 23 M7 B PR 2 R R 3 S AR, S
HEWKBIE] 1 m DUR )2, 1 DL 2E R AH 25 1
TR TR 174 1) B 401

557 KHEMERRIS 6 H29 H -7 A1 HL,#E |
YRIE KIS a] ] B 8 d, 150 #1300 m’/hm® JE 7K 5 4
XF I ) K 3 B AT Lo R T1% \49% , il 45 E
IR I, WE KB AT FLREAI, 1d BHE /K 2 i 300
m’/hm* 255 7= R 2B T o

558 YRR RIA 7 He H -7 H9 H,BE Fk
HEAK ARG 7 d,150 m®/hm® 1300 m’/hm® J 7K
SR I 1) - 8K o3 B A L A3 Ry 37% F 39% , +
HK o E A O IHAR, /A D DR S B2 i
TREI G, FEORE WK = e %, A 18 BH I VR PR g ]
e B 5

WA B RE K B Tl R A A B AE K B bR 7 d, A
B WINES 6.7 YHEAKETE] (a1 8 d, 55 7.8 YRMEK AT
(B M B 7, e SR, ) 4 A R K Y s
AR, IF HaR A L& AKAE T 25, IIIA Sl 3 IR
KA B B A e R R 2 ~3 d, A
B IINHEK BRI B 7 d &G, 25 6 URHE K E A R
150 m*/hm?, £ 7.8 Y i 17 7K a2 4 b ) i B
225 m’/hm’,

(5) RS . LM TIPSR
3 WKk, K E R R 150,225 1300 m’/hm’, 45 9 ¥k
BEMERTEKR 7 A 14 H -7 H 17 BB EAMEF W
() S 31 ) E Bk sk (a] [8] B8 4 d, 150, 225 F1 300
m’/hm’ %t i + 3K D ELF N 51% 67% 48% , %
7 VE 5 T S A 501 3 i A1, 43+ B T e A7 AE
PR AL, — 2 08 TR 1) P S0 5, — W K AR
ik LB R PRI BE R R 1> A B I B[] ]
BRI SR R 7 d, FEKSE A 225 m’/hm® AL

5510 YHEBRRT I A 7 A 22 H -7 A 25 H LR
YR EE A (] 7 d, 150,225 1300 m*/hm® =
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FPRE K 72 5% 7 Y 3K 3 B A L )l 62%
49% M 27% , B4 HEK BB, HHOK &AL
FUIEAIG, BERH iR F 3 AR AR ) 59 , 18 RAE K e AT
RAEAFBAEYI A . RIS = Rh K 2 B L 3E K
OB R i T R A AR R B
JHEIE e R B A, I 12 2 JE K IR ] B 3 9
SR/ B 150 m®/hm? B)3E 7K G2 B0 .

S5 11 RFEBRRE 8 H3 H -8 S HLBE L
UHE KA TR] AT B 8 d, 150 m®/hm? /K 22 B i +
A K BRARE, 7E 3% ~ 5% = [8), WE 5 & K R A5 1
BHEIN,0 ~60 em [ )2 KRS T 60% H )7
K, EHOK A EFF LR 92%

225 m’/hm® JE 7K S H T AT e KRAE 5% A
R LR SRR & T 60% WK%, +
BOK B HR 9% . 300 m’/hm® K 2 41 1+ 1
KA ELE ARy 45% , 7347 I DR 32 B 9 iy 20 ~

60 em -+ J2 A KBRS, BT 60% 6, . A
[T 7K 0 - SR B A LR L B, BE A K SE
T R 3K 53 & A7 LU ARG, D BHRE IR K |y 7 1
HEEAERE 55 W HE K E BT AN BE 2 E8 N E A
o ARYCHE KIS AT AT 8 d 3 “EL, 7K G R ] 225
m’/hm’

(6) B M, ZK B s T4 i g 1 OGR4
P, Ay i v PG 4 2 it S5 , TR (T 1
W) B4 e, T AT A B94EK, 1 SRR T
60% 6, , LA /2 2R 52 BT 4 T, HORTE R AT )
P UK AR B #5208 150 m*/hm® PEAT— AN K

T I T I KT R B KR KR S B
FERIL, A B WS ILHE 12 YOk, nAHE 13 I, R
TEK I BR 10 d A2 A7 S5 Ry B, A I B A A e R e
TR R AP Y AT 8 8 BT B 2 IR
T TR A T AR I E A L 4

F4 FEEZUFREGALIRABRERSEESHHEERTERM m’/hm?
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