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Effect of surge spring root irrigation on yield and water
use of jujube on mountain land

CHE Yin-wei*, LIN Jia*, HU Tian-tian",ZHU De-lan®,DANG Si-si*
(a College of Resources and Environment ;b College of Water Resources and Architectural Engineering ,

Northwest A& F University ,Yangling s Shaanzxi 712100, China)

Abstract: [Objective)] The research was done to figure out the impacts of surge spring root irrigation
on physiological,yield and water use efficiency of jujube, which can provide the reference for the manage-
ment of jujube. [Method) Taking 8-year pear jujube as the test tree and surge spring root irrigation as irri-
gation method, three irrigation quotas of 33,132,264 m’/hm® were set. At the same irrigation quotas, tak-
ing drop irrigation and pipe irrigation for comparison. The impacts of surge spring root irrigation on jujube
can be obtained through comparing the effects of different irrigation methods and quotas on the jujubes’
water use efficiency and yield. [Result] Compared with drip irrigation and pipe irrigation, the length of
bearing branch can be maintained even promoted,and the young shoot growth, fruit-dropping ratio were
maintained even reduced by surge spring root irrigation. With the change of irrigating quota, young shoot
growth, shoot growth and fruit-dropping ratio generally tended to increase,and the tendency was different
with the change of irrigation methods. The yield, water use efficiency and irrigation water use efficiency
were increased under surge spring root irrigation and drip irrigation compared with pipe irrigation. With the

increase of irrigation quota,the jujube yield and water use efficiency were increased to a certain extent then
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stopped increasing, but the irrigation water use efficiency was decreased constantly. [ Conclusion) Surge

spring root irrigation can be accepted as a new viable irrigation technology.
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Table 1 Effect of different irrigation methods and

quota on fruit-dropping ratio in jujube %
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) i 7k VEN Irrigation quota
Irrigation method
33 132 264
T SR AR
Surge spring 52.98 b(e) 57.98 b(b) 71.46 a(a)
root irrigation
i 70.30 b(b)  77.40 a(a)  70.29 b(a)
Drop irrigation
ft
H 86.12 a(a)  85.49a(a) 79.88 a(a)
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Table 2 Effect of different irrigation methods and irrigation quota on yield in jujube
R N K EHL/ LR R R/ g ;g /
Kk = ACIE : ,
L (m® « hm™ %) Number of Weight of (kg « hm ?)
Irrigation method . P . . .

Irrigation quota fructification per plant single fruit Yield
T LR 33 247 c(ab) 33.68 ala) 13 740 b(a)
Surge spring 132 335 b(b) 32.27 aCa) 17 851 a(b)
root irrigation 264 367 ala) 31.45 a(a) 19 045 a(a)
33 263 c(a) 33.73 ala) 14 637 c(a)
i #E Drop irrigation 132 411 a(a) 33.17 ala) 22 494 aCa)
264 338 b(b) 34.01 a(a) 18 954 b(a)
33 173 b(bh) 30.72 aCa) 8 769 b(b)
EHE Pipe irrigation 132 197 b(e) 29.96 a(a) 9 738 b(c)
264 254 a(e) 31.59 aa) 13 252 a(b)
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Table 3 Effect of different irrigation methods and irrigation quota on water use in jujube
- THE K 2 45/ K K4 2K hE . . N
A 3% HE KT it LD FOKIE Rk Rk
Mo (m* « hm™%) /mm A5 4kt /mm /mm s )
Irrigation Irrigation Total irrigation Soil water Water (kg + m™%) (kg + m~?)
method mea L Don we arer, WUE IWUE
quota amount changes consumption
6 S AR 33 6.7 —62.1 366. 1 3.79 b(a) 208. 25 a(a)
Surge spring 132 26.7 —67.7 391.7 4. 60 a(b) 67.63 b(h)
root irrigation 264 53.3 —64.9 415.5 4.63 ala) 36. 06 c(a)
" 33 6.7 —55.1 359.1 4,12 b(a) 221.75 aCa)
i i L 132 26.7 —60.6 384.6 5.91 aCa) 85.19 b(a)
Drop irrigation
264 53.3 —64.1 414.7 4.62 b(a) 35.90 c(a)
33 6.7 —51.1 355.1 2.50 b(b) 133. 00 a(b)
B 5
L 132 26.7 —47.3 371.3 2.65 ab(c) 36.88 b(c)
Pipe irrigation
264 53.3 —959.9 410. 5 3.26 a(b) 25.09 b(b)

3 T

1 R HR T O T A0 B A — o KR B L i
A AT 5 2 A v A G 1 A TR K A R A Ty X
5 HE KR T TR G T AR S A P K
A HE BT ST 4 R WL ARG o AR BIF 58 K B T UK SE
ARG IS T SRR TR A R R T E M8 I K PR AR AL
T R R AHAE K E A T HERIFA R .
X A RE A AR 72 AR B AR A A R b L AE2F 23 Al B
AR TP R AR K F ILP R I 247 . 4 e 30
JEEES AW IR K ST AL B R AR
FIA S8 A P B AR B0 B AR VR A R R
T A Al Y AR 114 7K 23 SRR 7 AR 9 K S
TEOUT » b HE K A A JE S 5 i B AT P R AR
HINFZ—. AR, 2 YK 32 18 o i 7% & 8
SiR P AT o AE TR IR e S8 R TR ) 8 T TR ARUOR L il AR R
R B BR800 5 T E TR T Sk T
ZIN o b 8 3 TR 0 AR DN 5 T 9 SRR T TR K o A
TR 1) AR B AR /L e TR ) TC AR R o DA T A
AWK I3 Je 45 T H e BRI AE . AR K E BUEL
IR K RN FE R L AELEE R PR R T B RO
P K 3100 7] B2 75 43 M0 55 HoA R, Boff
#- K T7 2CTA]) 1 v R R 22 7 AN R BRI e A
TPt — LA .

MRS 7 4 T3 1 K R 9 SR AR THE ik 9 A R
PR E I . oA R AT RE Sy —T7 i, 40 b
i K 7 KON TR] A [ HE KR 250 T B A3 45 ) 1
A BOK A3 AN TR T i 2 R i 30T A A2 R KA A T
RS AE 258 1 T8 B 2R 52 M R 58 R 1 e K o A A
TR S M R A A 3G s 53 — 7 T 54 HE A

. 7 SRR VT G 5 W 58 0 75 % T SRR
M LA 0 7 1 A 0T TR D 3 K
Jr BT B A Y 2 AR AT AR
AR5 s e 1 AT A 10 0K K 93 PR
SR B 075 e 8 AR — 0, K K
R I I KT 25 1
R AR B B K 00 38T 3
8K e T K K 43 PR e
F At AR ] K 2 K2 58
FHK A X

LT

1) {1 2R AREE T L) 2 1y 8 Dok 2 AR 1 A A
ORISR A B AR R A AL AT SR AR UK E
18 72 A ML A PR K T ST AN ]

2) 3 SRR T LA AR L 3 g BEAL R I AR

3B ZAEE T SR R E T L) A e A
AT, ARG ERE K E AR A2 A R IR E K T
A iA B A

4) 7R 7 2FVHE A 8 B0 7K 43 ) 03 1Y 52 1
L 55 H X 7 5 1) 52 o B R AL 1 3% B Dy o 9 UK
TE RS R B —E B B A AN PR ZERE i, 132 m* /hm?
F1% E 7K R 75 PR FIE Tl AL e 7 ST S BRI K — AR
(UMIDpEE =

5)FE 7K 7 30 R K A 3R 1 R 0 5 HG e 7
K 3 ) P 285 A A 2 i R AR — B (H R KO Y
S W E0 AT I A T o R A 3 B Ay 8 1R 7K R A%k 5 il
JK E A B R T I/

L5575 B K T 3O K RE 0 A AR ROIR
DU AR AR 23 )R 4 5 R 508 O A L 9 R



182

P A A MR K AR

5 40 &

AR BE 0% 2 i 2 i 1680 9 2R L T LA BE IR

A

UL S Y ST S O N LD E

R ST = WK BRI R — P E AT R
Y HE K B

[ &% 3k ]

(1]

(2]

(3]

[4]

(5]

RGHEEAFR GRS — B S TR Y R I SR
Jr¥ AL, 200810150395 [P, 2008-12-10.

Wu P T,Wang Y K, Yang R H,et al. A kind of surge spring
root irrigation suited to trees:China, 200810150395 [P]. 2008~
12-10. (in Chinese)

R RAE 2 R R R AR BEEORAT S S N L] HEE
HLAK T F#E 2% 4 . 2010,28(4) : 354-358.

Wu P T,Zhu D L,Wang Y K. Research and application of bub-
bled-root irrigation [ J]. Journal of Drainage and Irrigation Ma-
chinery Engineering,2010,28(4) :354-358. (in Chinese)
BRI TR R SR, A5 T AR AR T I AR A (A Al B
W5 [T, R LA F524 4 . 2009, 23(6) : 190-194.

Li P H,Wang Y K,Ma L. H,et al. Study on eigenvalues of wet-
ted soil under surge root irrigation [J]. Journal of Soil and Wa-
ter Conservation,2009,23(6) :190-194. (in Chinese)
TEA B B, DB, S5 SR W A 8 L W i K xR
ARG [T, HEWE AL TR 42,2010, 28(5) : 449-454.

Wang Y K, Li P H,Ma L. H,et al. Experiment on water migra-
tion of surge root irrigation in loess sloping fields [ J]. Journal
of Drainage and Irrigation Machinery Engineering, 2010, 28
(5):449-454. (in Chinese)

KB 2 VEATRE L VR S AL 1 A B S SR AR B R A T G
h5e 1. WAk %42, 2010, 29(1) . 27-31.

Zhang L. J,Wang Y K,Xin X G,et al. Appropriate surge spring

(6]

[8]

(9]

[10]

root irrigation layout of jujube on mountain land [J]. Journal of
Irrigation and Drainage,2010,29(1) :27-31. (in Chinese)
Rl A2 A B AR NEE S S Ll Ml B R R S AR S A
RGBT (1] 79 RAMPBE B K5 3R B RBL
2010,38(3):211-217.
Zhang L J,Wang Y K,Xin X G,et al. Appropriate surge spring
root irrigation layout and irrigation norm of jujube on mountain
land [J7. Journal of Northwest A&.F University; Nat Sci Ed,
2010,38(3):211-217. (in Chinese)
WK . B b B b i T St A R T A B A ) AR B Y
[DJ. Bty v v Jb g kAL FL K %, 2010,
Hu Y X. Study on irrigation schedule and crop coefficient of
drip irrigation jujube on sloping fields of loess plateau [ D].
Yangling, Shaanxi: Northwest A&F University,2010. (in Chi-
nese)
JE) R A T Ak i R T TR B 4R e A SRR R [T AR
Al FBF4,2008(12) :92-93.
Zhou Y E. Studies on reasons of flower drop, fruit drop of ju-
jube and prevention measures [ J]. Modern Agricultural Sci-
ences and Technology.2008(12):92-93. (in Chinese)
FE T L L2 T B X R AR K 43w BOR T B R 5 d O 0 T
WAL WS (D] Bt « v AL R AR R, 2000.
Cui N B. Efficient water use mechanism and application pat-
terns of optimized reguulated deficit irrigation of perr-jujube
tree in the semi-arid region of northwest China [ D]. Yangling,
Shaanxi: Northwest A& F University.2009. (in Chinese)
NI S ety , B . 0 A 4 280 Al SR S5 Al K 19 Ji2 B % B ¥
i L] & mMSRA,2011(2) 1 46-48.
Sun W W,Zong X H, Tian S Q. The reasons of the low fruit
set rate of Dongzao and prevention measures in Zhanhua area

[J]. Deciduous Fruits,2011(2) :46-48. (in Chinese)



