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Appropriate surge spring root irrigation layout and irrigation norm of
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Abstract: [Objective] The research was done to study the appropriate emitter layout and irrigation
norm of surge spring root irrigation for mountain land jujube trees. [Method) With five-year-old pear-ju-
jube trees as test material, the experiments were carried out including four emitter layouts (1,2, 3,and 4 e-
mitters per tree, respectively) and three irrigation norms (60,80,and 100 L. per tree each time,respective-
ly) ,totally 12 treatments to study the emitter layout and irrigation norm of surge spring root irrigation
effect on water consumption, water use efficiency and yield of jujube on mountain land. [Result) The differ-
ent emitter layouts and irrigation volumes of surge spring root irrigation had certain effect on water con-
sumption of jujube on mountain land,ranging from 368.5 mm to 423. 9 mm;the jujube water use efficien-
cy,yield and net-increasing benefit each year were different among different treatments, the fruit yield per
total water use (WUEg;) was between 3.7 kg/m® and 4. 3 kg/m?,the fruit yield per total irrigation water
(WUE;) was between 22. 5 kg/m® and 38 kg/m®, and the difference was significant among the treat-

ments, With 2 or 3 emitters per trees and irrigation volume of 80 or 100 L, the yield could reach over 17 000
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kg/hm?”, which was significantly higher than other treatments. [Conclusion] The layout of 2 emitters to-

gether with 80 L irrigation volume per tree, which can raise economic benefits most significantly by 18 856

yuan/ (hm?®

surge spring root irrigation.

« a),was the appropriate layout and irrigation norm for mountain land pear-jujube trees with

Key words:jujube tree;surge spring root irrigation;layout of emitter;irrigation volume
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Surge spring root irrigation
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Table 1 Irrigation implements number and irrigation norm of different treatments

IS WEKR /e B D KR/ (L B D) ST WA/ Ch - B D WKRE/(L- B D
Treatment Irrigation implement Irrigation norm Treatment Irrigation implement Irrigation norm

T 1 60 T 3 80

T, 2 60 Ts 4 80

Ts 3 60 Ty 1 100

T, 4 60 Tio 2 100

Ts 1 80 T 3 100

Ts 2 80 Tie 4 100
AL HOG [F] — A7 A9 3 BRALARE L B 1 AN/ JKER . mm,

X /ANXEAE A 3 mX6 m, AEUEE/NX 2 8] JoK
G300 1] 32 Sh A0 M R AR B, FE /N X Y JE 42 20 em BE
100 cm VR B 35 18  FEAE R B 1 TP A 100 cm
TR (4 XU B 035 9L RS ] B A b 3R DA B TR 20
em & 1 Bl K 3. 550 BT Sk VE K 2% 0 T E N 4
L/h, K 2% 5 B AW 25 FF 2Z 8] 19 7K 7 B Bl 50
cm, JEK AR I SRR il Bh K 25 28 K IR BED Ry
35 cm, 25 Kb FEVE K 2% 1 5 A7 B AR AL R ZEFF DA .
R AR (1 28 565, B AR 2 — i L BT 52 1) SR A, L
T B KON B R K B 50 % ~ 8000, 4%
Aib BB AL AR 2 BEAR R TR X3 O 2 - B K B Y
REARG 21 8] F5 7K 11 50 %6 ~ 60 %6 B, 4% Ak B ] Bt 7
K FTAT Ak B ) A A5 R L 4 i AR A8 B L R
A T b A AR [
1.3 MMmMBESAHE
1.3.1 34 KE FEREWMAEFTHN, RS
A trimelPH R4 2 TDR X4, % 0~100 ecm +
JE ) 3 F KRS AT M I, B R 10 em R L
ANKCHE JHEIN 4 H 20 HIF8A ARG 5 d P4 1R,
BT HE K i S T E R M A IE . 7E SR Sk
G R SCHk 6 10 Jr ik T F S AL AR FE K B, UK
P R A 2R

ET, ,=Ah+M+P+K—C, (D
KA ET, oA B FEK B mm; Ah /MK 1 m +
JZ PN UL B B3 i A A 3 K R B AR AR L T ROR
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mm ., 5 fk A K 60,80, 100 L AH Y FHE K &K
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Table 2 Experimental plots measured soil range and basic data
i%%?f\?% R/ em EJE/em H./em y./(g > em—) WIla &K/ (g - kg™ D)
No of soil layer Soil depth Soil layer extent Antecedent water content
1 5 0~10 10 1.23 144
2 15 10~20 10 1.32 153
3 25 20~30 10 1. 28 154
4 35 30~40 10 1. 35 154
) 45 40~50 10 1. 29 153
6 55 50~60 10 1.32 157
7 65 60~70 10 1.32 155
8 75 70~80 10 1. 31 157
9 90 80~100 20 1.28 150
3 LWhEERAREBTHKEFLENERSH
Table 3 Water balance basic data of different growth stages on jujube on mountain land mm
i 2 Al S
Kb 3R I?zfﬁii%qo ;To%j:rii%qo Eiij&'ﬁﬁ Fri:tj;ﬁifiﬁon
Treatment leafing stage fruit set stage Fruit growth stage stage
M P Ah M P Ah M r Ah M P Ah
T 10.0 43.5 32.3 20.0 64. 2 19.9 10.0 169 —34.7 0 52.5 —1.0
T, 10.0 43.5 15.5 20.0 64. 2 12.9 10.0 169 —15.9 0 52.5 —5.8
Ts 10.0 43.5 23.2 20.0 64. 2 4.8 10.0 169 —21.8 0 52.5 —2.5
T, 10.0 43.5 28.3 20.0 64.2 —6.7 10.0 169 —24.1 0 52.5 1.8
Ts 13.3 43.5 6.3 26.7 64. 2 7.7 13.3 169 11.9 0 52.5 —18.7
Ts 13.3 43.5 29.1 26.7 64. 2 3.9 13.3 169 8.8 0 52.5 —19.8
T 13.3 43.5 23.2 26.7 64. 2 10.9 13.3 169 1.8 0 52.5 —22.6
Ts 13.3 43.5 9.0 26.7 64.2 16.1 13.3 169 —9.7 0 52.5 —6.0
Ty 16.7 43.5 2.6 33.4 64. 2 19.5 16.7 169 —13.5 0 52.5 —1.3
Tho 16.7 43.5 4.0 33.4 64. 2 —4.7 16.7 169 4.4 0 52.5 8.6
Th 16.7 43.5 27.4 33.4 64. 2 13.5 16.7 169 4.5 0 52.5 —17.5
T 16.7 43.5 10. 4 33.4 64. 2 13.0 16.7 169 —13.2 0 52.5 —7.4

M 3 T LLE i L AR 2 R i )R S0
PSR A AR T i (P) Ry 329, 2 mm, 45 Ab 38 34
K4 W 2F R S RE TR B R 43. 5 mm, K 1
U T AE AR SR 3 7R 6 O 64. 2 mm, #E K 2 U R 5
AR 169 mm, #E K 13K 3R 522U F
WK 52. 5 mm. %A K. R LA RS,
Al 58 8 R T, B E RN HE K 2 000
m® /hm® 3 g K T R TS A5 A B Y T K
HAUHK 396~660 m’/hm”, 5B M AT K 67 % ~
80% .
2.2 MEREGEHAXAMEAEN LR EHE

KEKSHALERFENZM

K S AEE B AR m) R L
- 1 B K R A B 2SR K R A OR AR TR
B SR WA R L i B B R R AE KR

=/
57

HE T 52 060 50 4 R K it K 8 o
L

Hi 4 ATLAAE L FERCE M AE R AT 1 —

IV B B & Ab B AL AR A B K S5 368, 5~423. 9
mm , FLFfi 25 P K & 8 mmi g ok, 4 N FE W,
FEkE R Z M EFBERLAERKE, PN N
174 mm, FE/KR IR F] 3.5 mm/d; H IR 2 FF 64 R
B, B K &R 100 mm, FE/K RSN 2.5 mm/d;
BUATR 1) W 25 R o 30 B S R AR K B D 4
7 75.3 F145. 7 mm, FE/K R EE 4Bk 1. 84 f1 1.53
mm/d.

H1 26 4 36 FT L, 45 Ab BE AL R WUE M 25 5
KR 3.9 kg/m’, 12 AS4bFEr, T, (T, kbR
WUEg fic i - %10 4.3 kg/m® s ik T 43, H
4.2 kg/m® ; Hf Ab B A 3. 7~4. 0 kg/m® . §i W] T, .
T, Hl Tio 3 A4 BEARERS 1 K 43 R FH AR B K .
HAL AL ) WUEy M 2 Wi K, h 22, 5~
38.0 kg/m*, 12 N ab# ., Ty &b ¥ WUEg .
WUE, ¥,

M3 4 AT, T VT VT Ty A BERL AR 1 7
Bow ¥R T 17 000 kg/hm? , i 35 & T H A 4b 21,
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GBS ROR M 13 500 kg/hm® AR L
SRR SR AF T BB 7 i N T 26 96 . R BTG B

F1% 1 2 R T R K A A s T XS K AL ]
12 AR 1) 4

x4 BERREGEAAMEXSEGLEW LB EREKE KIFALEREHNZMN
Table 4 Effect of surge spring root irrigation layout and irrigation norm on jujube on mountain
land water consumption, water use efficiency and yield
A 4:}V|E] Fﬁfﬁ%ﬂ?k%/_mm 7K5}7’F'JFH%I$/(1§§ +m ®) }ti/,
Treatment ater consumption | : Water use efficiency (kg 'hm 2y
I Il ] N BB Total WUEgr WUEy Yield
T, 85.8 104. 1 144.3 51.5 385.7 3.7¢ 35.8 ab 14 334 be
T, 69.0 97.1 163.1 46.7 375.9 4.0 ab 38.0 a 15214 b
Ts 76.7 89.0 157.2 50.0 372.9 4.0 ab 37.5 ab 15012 b
T, 81.8 77.5 154.9 54.3 368.5 3.7¢ 34.0 ab 13 589 ¢
Ts 63.1 98. 6 194. 2 33.8 389.7 3.7¢ 27.3 cde 14 566 be
Ts 95.9 94. 8 191.1 32.7 404. 5 4.3 a 32.5 abc 17 337 a
T, 80.0 101. 8 184.1 39.9 395.8 4.3 a 31.9 bed 17 004 a
Tg 65.8 107.0 172. 6 46.5 391.9 3.8 be 27.9 cde 14 896 b
Ty 62.8 117.1 172.2 51.2 403. 3 3.7 be 22.6 e 15102 b
Tho 64.2 92.9 190. 1 61.1 408. 3 4.2 a 26.1 de 17 288 a
Tn 87.6 111.1 190. 2 35.0 423.9 4.0 ab 25.8 e 17 204 a
Ty 70. 6 110. 6 172.5 45.1 398. 8 3.8 be 22.5 e 15010 b

TE « [ 0B e bn A [ 7 88 38R 28 57 2 3% (P<C0. 05) . F 3R [l o

Note:Stand for significant difference marked by different small letter
BRREMBEAXMEXKEN LR EHEZ
7% 3 2 Y 22 M
A W T R AR TR A1 5 ORI K R 7 3 R B
bR e H R A S TR . SRS
LU 0 SRR G 7 S AR LA £L AT T i R K L
A% B8/ AR K 2 A B ARG . R AR E AR B
2 — 5 W BT B L Jx 26 B Y 3 A 4 I ) T AR
P E B AR T MIRE K AR P . ARG R A S AR
x5
Table 5

2.3

on mountain land economic benefit

in same column (P<C0. 05). The following table is same.

PR B 2 22 BRI SR AR HE AR AL 2R A

T SR AR E ] TR IH 2 4% 800 Jo/ (hm? « 4F) (4
% Fz 750 J6/Chm® « 4E) . 48 B W He 290
JG/(hm” « 4F) JEK 2 % 0.6 J0/m’ L1 H Hff 4%
576/kg. T #% 50 J6/ N HEK 4% 0.8 J0/4 .
KA AT BR 422 10 4F 3, TF 5 AT 4545 Ak B A% v 348 2L
#5412 5 FiR

MRREMEAXMNEKEL G L IERT 3 F R E 5 m 0

Effect of surge spring root irrigation layout and irrigation norm on jujube

Jt/(hm* « 4F)

SN € Edig gk
Benefit Investment
VEE

WA RN AT e TEGHE . HAHITIHIE 3

5 ' o K 2% FH > . ERLIEA kA5 B Irrigation e
Treatment Economic Expenses Project . . Net benefit

celd of labor Water rate depreciation Overhead Maintenance  implements
inc}rleq*in decrease decrease expense expenses costs depreciation
asing - pens expense

T 4171 900 962 800 750 290 132 4061 f

T, 8 572 900 962 800 750 290 264 8 330 ¢

Ts 7 560 900 962 800 750 290 396 7 186 de

T, 448 900 962 800 750 290 428 42 g

Ts 5331 900 883 800 750 290 132 5142 f

Ts 19 186 900 883 800 750 290 264 18 856 a

T 17 523 900 883 800 750 290 396 17 070 b

Ts 6 984 900 883 800 750 290 428 6 499 e

Ty 8011 900 804 800 750 290 132 7 743 cd

Tho 18 940 900 804 800 750 290 264 18 540 a

Tn 18 021 900 804 800 750 290 396 17 589 ab

Ty 7 556 900 804 800 750 290 428 6 991 de

TE - R D 7 A R S AR A 2 22

Note: Net benefit is calculated as benefit of product increasing deduct the cost of investment.
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M 5 AT LU SIE G HEAT L , T SR ARTE I AL
ER AT a8 A — 3 . £ A0 BRARE Vi 2 025 R
42~18 856 Ju/(hm® « 4F) , T 4G Ab B {1 S 34 4 184 555 25
9 837 o/ (hm’ « 4F) AR L Ty Ty Ty W Ty AL R
M i 2, A3 7 17 000 76/ (hm' « 4,

3 e

T S AL T8 S L VR 5 T SR T DG R WE K )
AT FL AR IR AR AR R L AT AR AR 4T v TR L A 00N
T MR FE K K TCEOK 43« 1) B S B K R AR S U
7MLV R K AR A ZE ), DA HAF ST L
Tl Bl LA X 2% 0 VR 2 B A K A B ) L T IS A DR AT
RGBT a8 T AR 58 LAY R R A F A
P FETK B2 LK 43 R 23 77 5 45 R R b 8 AS R 3
SRARWERE K i 5 A0 T T A AR R A
T TRVRAR o Hr. SR BN, 11 BB FE K i
2 0 HE O I A A R 5 A S A K] H SR S
AR B FE 2K 9 T A R IEAE A B A X B R
PR X YA AR F AL R 0 2 K AR R A RE
& TR KRR LB B R R A A K5 AL I IR
HEE I 2 A A4 B W N I AE K B 368, 5~423. 9
mm, — A T MR #E K 528 m®/hm® A AT,
X 5 A X B Y K a3 i ORI AL S R
WA 9T T A5 B9 5 AL . A W] 9 JRE K A5 A
Ty RN HE K RN PR 2 b I AR ) R AR A L
BEAK 43 0 43 A 45 o RS me SRR (FE D) g AR B S A
K B R KGR FHRICR R 5 880 48 55 7 A
HRER X GEMAREY IR TR AR
VEE S — TSI A JR) A A 7 vk BRI LA 3006
ZiAq s KRGy B ARAL T A AR EKOIRAS S FE K & LR K
S 7 9RO TR TR R O K R R
VEZE— 2B 05T 53 4h T R AR E A O e ol & Y —
ol 8 07 =X AR 2 BOR R B Ry T R R R
P K L IR R ROR 8 A X xR R i AT T
RA BT .

4 %5 B

1) I SR AR VAN [ A7 5y ORI K e B A AR
FEAK I A — 5 52 M, 45 Ab 3 B R 1 FE K &N
368.5~423.9 mm, FEKERZMAER M BERET
AR FH29 174 mm, FE/K R E A F] 3.5 mm/d;
HR TP AE A T, - Y FE K 8o 100 mm, FE 7K 5t
JE 2.5 mm/d, 2 B 3 A I ]2 T K OG0 L B
TE 7 25 R AR AT HE K

2) 515 5555 A L, AL AR SR AR HE AT K
67%~80% . H WUE 8 . ¥k 3.9 kg/m’ . 7F
TEEA A O SRR E LA N G T T ]
ik 4. 3 kg/m®; & 4b ¥ WUE, & 22. 5~38.0
kg/m’, 2R W, 7 2 M KEME 53
PRELIR 80 L KA G5, WUE, \WUEy #
P

3) T SR ARV AN TR A 5 RN K 2 G Y T
EEmRLR. AEEAAA T, REL =& 5A
17 000 kg/hm® , A% 5e 45 W 7 s 7™ 26 %%,

4) 551 55 5 TE R L L G SRR E B AR ) 28 AL
TRV — S 0 R TG o 4% Ab B (%) SF- 24 4 8 R 25 A 9 837
g6/ (hm® « 4F) , HAN[A AL B 22 ) 25 5 8 3% 2P ot LA
2 NHERERI A E T SRR BR 80 LK =4 A
QBRI R 25 B £ . ] 3k 18 856 J6/ (hm” « 4F),

5) M BLALR By 7K o3 R 0 7 B A
FRRLGA T BRAER 2 DK &
K5 PRPRBLAR PR K & 80 L AL G . Al
HEKH A F .
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