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Table 1  Experiment design

5 15w 4b R A HE N
Code Treatments Description
Tl #Hh 18 E (CK)Flood irrigation in bare land (CK) SR H T V8 B Flood irrigation in the surface of orchard
T2 (SR RSP REFEEAT 18] 45 5 v e s 1) KL V)
Furrow irrigation with straw buried in straight ditches Furrow irrigation with straw buried in straight ditches
T3 H 5 1) 2 7 R EE4E 52 2R D T 425 H 2V H AR R i Y
Furrow irrigation with straw buried in mesh ditches Furrow irrigation with grass buried in mesh ditches
T4 EYE R SR TE] S T A AL A A A T R
Flood irrigation with plants covering Flood irrigation and covering soil surface by growing plants
5 FEFT R e SR 178] b T R R EORFE A7 55 1

Flood irrigation with soil surface straw mulching

6 T VAR A U b I R P

Furrow irrigation with straw buried in straight ditch + straw mulching

Flood irrigation and mulching soil surface with straw or rice or maize

T2 + T5
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Table 2 The soil water indexes in different treament

wa o L BEEL e o L
PROR pwme meokm mekm o LRKAN LRSS
. &K i o ! ! T Brfg BKE
HE Saturated KR Moisture Moisture Depth of Water Water
TR L6 Ab PR Bulk density @ ll.l‘d e Field content content p . ‘ .
] capillary o ) soil resort sluice
Treatment ] . capacity before after .. ..
3 capacity .. . wetness in soil in soil
(g/ em”) 00 0, raining running b W W
(g/lOOg) Qi Qi " g 9 * 2
(g/100g) (g/100g)  (g/100g) (m) (W) (/)
BRI (CK) 1.64 39.15 20.30 5.38 5.62 0.18 1.20 0.70
Flood irrigation in bare land (CK)
JERTSpLIERIS
Furrow irrigation with straw buried 1.49 40. 35 28.02 6.67 7.63 0.25 7.30 3.60
in straight ditches
H I Vg 15 )
Furrow irrigation with straw buried 1.66 33.52 22.19 7.79 8.56 0.29 7.50 3.70
in mesh ditches
S VEL
. $%%m(§?§ 1.67 34.56 18.69 9.20 10.15 0.38 10.60 6.00
Flood irrigation with plants covering
= 295y
R o 14 1.78 38.51 21.68 10.29 11.45 0.32 11.9 6.60
Flood irrigation with soil surface straw mulching
NERGpLUC RN b NIV S ik
1.44 40.92 15.79 10.48 19.65 0.65 14.50 8.60

Furrow irrigation with straw buried in straight

ditch 1 soil surface straw mulching
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Fig-1 The soil of water storage capacity with different treatment

MWEENARNRE AT R4 X i B st e
BEAT 2k /D SR el b T 2 1 4 e IR AG TROK KB
35 T TF{R) 3 59 S AR i 18 (CKO) A G, SRR RE
TE—E R 4R L K AE ), (H L S KA
IKRETTIESE LA B s A B IR 45 R A i B T
TE TR 28 DTS /KRR A 3 22 R FUA 2 Fie KRR FE Y
I MR K 73 28 52



68 TR XA T

520 %

2.2 FEEHRESFH TEEEKATHIXILS

AEH BRI WY S ATHER, 3
AR 2 ARS8 XA RE TMAK
2T IR A I T A4 SR RS
IR 4 NP B, W ACRB A KA DURE (R
3) LSRR BERR s X R RR i A AT
B b PP AR MR A AE 191 7~210 em Z 8], kiR 22
SRR, ZEHIFRIUY BV R VR R
AP el H A R AL B, Ab B ] 25

HEFBAK,

AN [l E T = 7 O 7 e R e O B
FLVASEE EAL TR, AR R AL R X IR A1 O T
R VG TEE I A g TR R SRR SO I B ok
EATIIHAARTCR Z T A AT s A BE R L e
Wi FIAR VL TS i AT T % B ARV e 5052 T RS
T HEWHE LB, IR R KT H 7R R
VEE | LT A= 7 s DA % LI TR R 3 R b T R AT
AP,

"3 TABEAARFTEEFERRIMLER

Table 3 The jujube nutrotion growth in different treatments

- BFE (em)  ZEHMl(em) L] VIR Tk =0k
T 50 b PR . -
Treatment Plant Stem Shoot breadth Penny Twain Trisection
reatmen height width ZR7G (em) X Ik (em) divarication divarication divarication
| IR (CK) 190.3 5.87 2834 X 306. 8(86947) 8 19 78
Flood irrigation in bare land (CK)
EREEE RSN
Furrow irrigation with straw 210.0 5.93 306.7>X304.6(93421) 14 24 93
buried in straight ditches
B iR
Furrow irrigation with straw 191.7 5.17 222.0X249.5(55389) 12 21 68
buried in mesh ditches
2295, 3
o ﬁz#@%m&ﬁé . 202.0 5.32 227.2X251.6(57164) 13 20 65
Flood irrigation with plants covering
FEFF R w12
Flood irrigation with soil swface 201.2 6.11 292.2X311.3(90962) 9 23 80
straw mulching
VA I T b AT RG T B 56
Furrow irrigation with straw buried in straight ~ 194.8 6.35 220.0X246.6(54252) 17 19 63

ditch + soil suface straw mulching
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Table 4  Critical value of water requirement of

jujube in each growth stage

FREAR TR (25

TEBRCIK R R BE T ey KK ARG MO RS
N e N . 7 Number Wat i nt (v/v) ()
RSP 18 (R HG bk 1 o T BV M B RS Growth stage T et ujube Critcal value of
PR R T P R 1 3 7 o vaer repimen
TR E AN T A, ZEA . KR 07)‘??5@ 7 0.86 5.02
S Y TR A serminating
MU FIN Ny . BT A HE 3 8 R AT 2> %ﬂ;
i e o ey bia
A B K T R T R 1 0 LV R Anthesising " L8 810
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1 AT R LRI PSR S FRFE Oweoni
iR, SSATVE » SCHb T B 25 A A 0 R AT, (TR K Fiifiﬁg 55 0.56 167
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Table 5 Irrigation amount in different treatments
e MEKE TEWR K % BRE H AR
iR I6 b T {;E]K{/Kﬁ Total Irrigation Irrigation Single fruit Yield of fruit
Treatment n;i?::n amount efficienf:y weight per tree
‘ (m*/hm?) (kg/m®) (9) (kg)
- BRI (CK) 2 7202.03 4.06 59.5 35.53
Flood irrigation in bare land (CK)
B
Furrow irrigation with straw 18 3750.19 12.46 79.6 56.07
buried in straight ditches
H IV i
Furrow irrigation with straw 16 3333.50 15.80 64.2 63.20
buried in mesh ditches
- EVEERE 20 3750.19 11.04 74.7 19.68
Flood irrigation with plants covering
FEAT 7 o 12
Flood irrigation with soil surface 14 2916.81 14.72 66.8 51.52
straw mulching
LV M B TR RS B
Furrow irrigation with straw buried in 10 2083. 44 27.24 84.5 68.10

straight ditch T soil surface straw mulching
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(CK) s JHE 2SI AN = 1 BRI N B

VM A TR P 3 H i e
VA M5 g i MR A 3V M T 2y i
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Table 6  Analysis of yield and ecomomic efficiency of jujube in different irrigationon modes
‘ & = A e M
I AL Ff; FE # 3 : %%TE i 4=
Treatment Yield Output value Input Net benefit Net increase Output
reatment . — 2 — P —
(kg/hm®) (J575/hm?) (5 76/hm?) (5 76/ mm?) (5 76/mm”) /Tnput
BRI HE (CK) 29605. 65 11.842 3.823 8.019 — 3.10
Flood irrigation in bare land
JERCPE RN
Furrow irrigation with straw 46727. 34 18.691 3.788 14.903 6.884 4.93
buried in straight ditches
H 1) 1 )
Furrow irrigation with straw 52669. 30 21.068 3.783 17.284 9.265 5.57
buried in mesh ditches
oY
HE B o 41402. 07 16.561 3.788 12.773 4.754 4.37
Flood irrigation with plants covering
HAT L 1
Flood irrigation with soil surface 42935.48 17.174 3.779 13.395 5.376 4.54
straw mulching
TV R B T TR A
56752. 84 22.701 3.771 18.930 10.911 6.02

Furrow irrigation with straw buried in

straight ditch 1 soil surface straw mulching
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Analysis of effects of different modes of irrigation and mulching on water-saving
and drought-resistance in sloping orchards of dry-hot valley

MI Yan-hua's LU Lin's LI Qi-wan's CHEN Yi-qi’s DUAN Yue-tang’-
YANG Shun-lin®, ZHU Hong*ye3
(1. Institute of Agricultural Quality Standard & Testing Technique, Yunnan Academy of Agricultural Sciences, Kunming 650223, China:
2. Institute of Tropical Eco~agricultural Sciences, Yuanmou 651300, China;
3. Devision of Scientific Research Management, Yunnan Academy of Agricultural Sciences, Kunming 65023, China)

Abstract ; In jujube orchards of the slope area in the dry~hot valley of Jinsha River, six modes of irrigation and
mulching were set in the experiment: namely flood irrigation in bare land (CK), furrow irrigation with straw buried in
straight ditches, furrow irrigation with straw buried in mesh ditches; flood irrigation with plants covering flood irrigation
with soil surface straw mulching: and furrow irrigation with straw buried in straight ditch + soil surface straw mulching-
The results show that, for soil conservation and water storage capacity s flood irrigation with soil surface straw mulching is
better than furrow irrigation with straw buried in straight ditches: and much better than CK- As for rrigation water use ef-
ficiency and economic benefit, furrow irrigation with straw buried in straight ditches and furrow irrigation with straw
buried in mesh ditches—flood irrigation with straw or plants covering—flood irrigation in bare land - The frequency of fur-
row irrigation with straw buried in straight ditch + soil surface straw mulching is the lowest, less than 28.6%6 of that of
ck, while its water use efficiency is 6- 7 times of the ck- The order of water-saving efficiency is furrow irrigation with
straw buried in straight ditch =+ soil surface straw mulching>>furrow irrigation with straw buried in mesh ditches=flood
irrigation with soil surface straw mulching>furmw irrigation with straw buried in straight ditches=flood irrigation with
plants covering>>CK~ Furrow irrigation with straw buried in straight ditch + soil surface straw mulching has the best e~
conomic benefit; then followed by furrow irrigation with straw buried in mesh ditches: and they are 2. 36 and 2. 16 times
of that of ck, while their output/ input ratio are 1.9 and 1.8 times of that of ck- All these indicate that furrow irrigation
with straw buried in straight ditch plus soil surface straw mulching can make irrigation water fully infiltrate into soil, re-
duce surface runoff and evaporation, improve soil water storage capacity, so as to improve irrigation water use efficiency
and orchard economic benefits -

Keywords . dry-hot valley ; jujube orchard; irrigation; mulching; water-saving and drought-resistance



