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Abstract

The change characteristics of soil nutrients under drip irrigation jujube under certain water con-
ditions and different fertilizer ratios provide a theoretical reference for rational fertilization of
jujube. Taking 7-year-old Jun Jujube as the research object, different fertilization ratios of N, P and
K were applied dropwise at the germination and new shoot stage, flowering stage, fruit setting
stage and mature stage. The contents of hydrolytic nitrogen, available phosphorus and available
potassium were measured at flowering, fruit-setting and mature stages. The results showed that
jujube trees needed the most nitrogen fertilizer in the fruit-setting stage, enough phosphorus in the
flowering and mature stages to satisfy the reproductive growth of jujube trees, and a large amount
of potassium in the flowering and fruit-setting stages, especially in the fruit-bearing period to in-
crease the application of potassium fertilizer. According to the analysis of nutrient change and yield,
the water holding capacity of Jujube in mixed field (60% at germination stage, 60%~75% at flower-
ing and setting stage, and 55% at maturity stage) was used as the control index of the lower limit of
drip water. The optimum fertilization combination treatment was deal with 5 pure nitrogen 375
kg/hm?, tetraphosphorus decaoxide 243.75 kg/hm?, potassium oxide 303.75 kg/hm?2 (1:0.65:0.8)
had the highest yield.
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1. 5|8

A EFEIRE], EIREARE G, RRERA AT Z 2], HEL AR 20 7
hm® 7247, HAELEREATRIE =42 —, RS, PEESEGPRR 0% L, 22k
FH I B TR AR (3] (4] ML JUAE, B AR BE PR RN, 3 - SR AL R — R BRI PRBE .
— 7T, BT R BRI K R AR, AR P K 53 P e A AR A0 8 o A M 2 7= o 2 7 A e
I, AR AR AR MR e, — R LI T KR R AR AR, R R A T
3 TSR K B T AR [5] (6] AR B 72 T30 HE AR 7E A (7 A ARHIC L A3 1 - 355 40 HAE , R b
B KA R, (K AR AR TR A, S LUKIZAR” R “ BUIRGRAK” T E 0, Sea A A
KA AR B A, R R TR R R R AR A

2. MBEFE*E
2.1. LGB

RIS AE B BBBA iy R AR T RGBT, ZARIR M T3 BT B IR b e, PR 1100 2K,
JRBR IR KBE T R AEX, EHRUR 10.7°C, >10CHIR 4113°C, EREH 220 K, 4 HIE 2900 43/
N, ZEFBIFEKEN 67 mm, FHEEE 2110 mm. HIEEEMHE @, FRitoyE L, W{iGHae g
Z AR - AR 0~30 cm HIEFEREFR N HHUR 7.83 gkg ', AKRTER 56.2 mgkg ', 45 %00 30.4 mgkg ™
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HALE 93 mgkg ', 4ihiE 1.6 gkg ', pH H 8.98. 0~60 cm TIEZEE TN 1.4 glem’, 35 A K&
35 24.4% (R K E).

2.2. AR

REE N 46%; BEIBREG(ZE): & P05 46%; WEREICERD: & K0 40%; MERMNE): &
K,0 50%; RERME: S8 50%%8F 4%.

2.3. #Hk1E4
AR RIS R P IR EMRE 1.2 m, fTHE 1.5 m, £ 370 MR/ . Wi N 7~9 A G
2.4. R

RIS PETER L 11 M. A3 1 ol AbBE 2. REAMEREIE. SRS EME); AR 3.
PR 12 (SRR ACEE 4. EH (EUBETELHIN 1:0.48:0.64); AbFE 5. ZEEEFILLEIA 1:0.65:0.8; &b
H6: JCBECEMSHERR): AH 7. W 12 (RS EE): A28 (AR S HAE): AL 9. JRiH
12 (A S HRA); A 10 BEE 3/2 (BB S H R ACEE 11: 3% 3/2 (B 5 HLE); AMbEE S
2R BAKEE 047 B, WPXTLCHRS. AAEILACFR AR E, BRIGEACERIAFESL, He O 4 5 A [F o

VEW 7 O HE, PR SRR U HEAY , W SLEE 20 em, A 3.6 L/h, AR E M AR R P R HE B /K e
NER TR T HRE G — UK AT RIS H AN R 5 ALEL 0~60 em I H4F, AN B 50 cm, 73752 2~7
cm, 15~20 cm, 20~25 cm, 35~40 cm, 40~45 cm, 55~60 cm P+ 32 %5 5 . 0~60 cm T3 R FE P4 1.4 glem?,
-3 R K R P 24.4% (AR B K D) o DUARRR S /K B IK-F 3548 24.4%1E 0y () Rk & o TRA FH TR 7K
B 60%, 16, AL R 60%~75%, I 55%) 1 NHEK FIRIEHIFaFR, M ALFE 0~60 cm VA JE
IR S K BAR T BRI, Qe 2 28 1 L AR B /K B P38 5 21 17%~19% T 46K . A2 %
AEFRREIK SE BTN 450 m’/hm?, FEZK S BEAE 4950 m*/hm?, BEKUEL 10~11 IR AR A K B B0 5 48 FH K 29
TR S 2 AR 7 R E — IR AN [F)Ab B A 43 501 SR FH SC e BB 2% i it . ELAAVEE /KA 7 5
WA 1~3. AERMEEE /> 5T B 2E R . e ARSI sy 6 IRBE K E, M S HE 8 Arhalds
W H ) E R AR A EEAN R A, He B I — 3

2.5. RIEBIBERE

RIGAEREN /N XGREUE TR . A28, B At M — 8. B E . SR IEWH 5 AR, W
JEEL 0~30 cm 2 SRS IR, ARHE LY/T 1228-2015 (AR HIBEME) e T 8K a4 8.
LY/T 1232-2015 {FRRIEBERIME Y DT H B85 8 LY/T 12342015 (FRAIFAAGME Y I 52 33k
WEE, FIRBHTAERK MR 2l E, BCFSE.

Table 1. Treatment of plot experiment and irrigation amount in growth period

=1L NXREAIE R+ BRIk E

AH B AR SPERE KRB HEK B M
HH R K 2 R IR

FKETFR% (R) (m*/hm?) (m*/hm?)
RA MR K E 13~15.5, 17~19, 18~20.5 10~11 450 4950

E: RAHEFKE: E 60% (RS KE TR 17~19), . AR 60%~75% (R &K E TR 18~20.5), &%
B 55% (ARG KB TR 13~15.5)1E K T BREZEFITE 7.
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Table 2. Treatment of plot experiment and fertilizer application amount

=2 XA IE R R E

FEE B E k) BT FH & (kg/H) A AT A (kg )
Ewm roy ko mE =m N RE mam N
1 0 0 0 0 0 0 0 0 0
2 0 12 16 0 20.87 28 0 4.8 9.2
3 10 12 16 10.9 20.87 28 10.9 4.8 9.2
4 25 12 16 27.2 20.87 28 27.2 48 9.2
5 25 16.25 20.25 272 20.87 28 27.2 13.3 17
6 25 0 16 272 0 28 27.2 0 9.2
7 25 6 16 272 10.43 28 27.2 2.4 9.2
8 25 12 0 272 20.87 0 27.2 438 0
9 25 12 8 272 20.87 14 27.2 48 4.4
10 25 12 24 272 20.87 35 272 4.8 11.6
11 37.5 12 16 40.8 20.87 28 40.8 438 9.2
Table 3. Plot experiment fertilizer drop during growth period (Kg/0.47 mu)
= 3. XN E AL 2 (Ke/0.47 H)
AER A H 1 2 3 4 5 6 7 8 9 10 11
5H8H 0 0 127 254 252 254 254 254 254 254 382
6 H6H 0 0 1.5 3 2.98 3 3 3 3 3 4.51
e 6A23H 0 0 043 08 085 08 08 08 086 08  1.29
K2 7H14H 0 0 043 08 085 08 08 08 086 08  1.29
7H29H 0 0 086 1.71 17 171 171 171 171 L71 257
8H11H 0 0 129 257 255 257 257 257 257 257  3.86
SHS8H 0 022 022 022 062 0 011 022 022 022 022
6 H6H 0 034 034 034 094 0 017 034 034 034 034
e 6A23H 0 045 045 045 126 0 023 045 045 045 045
(GE#E®) 7 514 1 0 045 045 045 126 0 023 045 045 045 045
7H29H 0 034 034 034 094 0 017 034 034 034 034
8H11H 0 034 034 034 094 0 017 034 034 034 034
SHS8H 0 026 026 026 102 026 026 0 013 032 026
6 He6H 0 0.66 066 066 123 066 0.66 0 033 081  0.66
w6423 H 0 066 0.66 066 122 066 0.66 0 033 081 0.66
(W) 7 514 H 0 066 066 066 122 066 0.66 0 033 081 0.66
7H29H 0 089 08 089 165 089 0.89 0 045 1.08 0.89
811 H 0 089 08 089 165 089 0.89 0 045 1.08 0.89
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3. ZRE S
3.1. NEISCEER 15k i FAY R

IR, EENIE N, RE B IEFRKEE KT REEFEFRR, AL,
TR AR R S R E R R, IR KRR S R ARy 25.1~75.6 mg/Kg (WL 4).

AAERREI . I, AR SRR BIE R E AL B[ 7] AR S I ENEEN, S s G, 4
Ry, mireE, R E LG A AT . A 1 TG, AR A B S A Rl g L g e
(K AR PR T R PRI, U0 ) OB 70 A SR AT T 3 U 75 SR f v, I RS AR I 5 AR A — 3
AR AT R TR R, LUK RS EMA AFRER R, 43 5 DKM ESEN 484
mg/Kg Fitm, SHEAEEREE, HEERNAEKTR.

3.2. FEIAEX HIRBHREI R

WRIGR I, 75 I &P, TR A IR EAE K BREEfIFa AR, i A F B AR A3,
TEPAE M S EEREE, DIEPEREES ERE N 30.6~80.1 mg/Kg (WK 4).

MIE 2 FTOAE i, H—, RAA R TE TR SO g e A S A A R, X R I
RIS RECE 5%, ULHTERTELE I . AL SR R IR 75 A 78 — 8 Bk R M AE KR L,
AbFE 4 FARHE S FERMFEAE A ALSRIAL R e A A AT L, AR HAREE 4 RIAREE 5 RHEAT A
S B2 N 74.8 mg/Kg F1 80.1 mg/Kg, 1E AL 4 FIALFE 5 384 %h & &40 N 60.1 mg/Kg A1 53.0
mg/Kg, MAHATE 4 FLEE 5 TIEA RS &2 5~ 62.2 mg/Kg 1 59.8 mg/Kg, Ab#E 4 FisbsE 5 1%
A R S AT AL A R T, U AR A R IR AR TR AN s AR A R BT TR A R
RZ o AWTEAC IR A A 7 B 70 2 Wi A 2 W R AR ARG, SRR A T R A — B

Table 4. Differences of soil nutrient dynamics and effects of different treatments on yield

4. FRLEXM HIRF D HSNEREREFM

HEAEH] AR SR JEA

P
W kmRpbR EA MM KRR BRGE R OKRME R EAE Kghm?
mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

1 41.5¢ 37.5¢ 88.4c 25.1b 35.1c 81.0b 33.5b 30.6d 64.1b 6165f
2 45.1c 42.8¢c 109bc 27.3b 48.2b 97ab 35.6b 40.6¢cd 116a 7728f
3 48.7c 46.3c 127ab 35.5ab 42.5b 104ab 38.2b 50.3c¢ 123a 8340ef
4 71.0ab 60.1b 138ab 45.7ab 74.8a 120a 75.6ab 62.2b 135a 11458b
5 69.4ab 53.0bc 122ab 48.4a 80.1a 136a 50.6b 59.8bc 145a 14149a
6 44.6¢ 45.5¢ 118b 33.5b 38.7bc 112a 41.3b 36.2cd 128a 8880de
7 52.6¢ 50.9bc 124ab 38.2ab 40.8bc 108ab 48.1b 40.2cd 130a 9345d
8 57.2b 43.6¢c 92c 30.2b 48.8b 75.3b 54.9b 47.4cd 76.0ab 7984f
9 56.8bc 46.8¢c 109bc 35.4b 52.8b 90.0ab 58.2b 51.2¢ 86ab 8719
10 60.6b 55.6b 144a 41.1ab 65.2a 140a 63.9b 70.6a 166a 10428¢
11 73.4a 69.4a 120ab 42.9ab 58.4ab 110a 85.8a 76.1a 118a 10381c

e F—FIAFRNG FRERIRE P <0.05 KT EREE.
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Figure 1. Dynamic changes of soil hydrolyzable nitrogen in different treatments
and different growth stages
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Figure 2. Dynamic changes of soil available phosphorus under different treat-

ments and different growth stages
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Figure 3. Dynamic changes of soil available potassium in different treatments

and different growth stages
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3.3. FEIALEE R IR ST AR

RIGR I, 75 I &5, JR-E R KEAE K T BREEGIFa AR, A F 8 AR A3,
TEEPAE MM S EEREE, LIEPES S BRI 75.3~145 mg/Kg (W3 4).

AR S AR, BPRERE S A R S, AR 2 (R 10), EMRIRTE. M D(bE 8),
MFEE AT . K 3 FTLAEH, LIRS S B AR R — i 0T B, UE B A 7E AL FL R
MRE SRR, AR A & I R IR — 8. 3 o RO B B B A A B S HE RS G T ia
TE B 3 O A & B AE AR A R . RSB AR O B N bR 5 R I AE

3.4. FRILEX HIRFFANSHERE

MREG P& H, TRA H IR FKEAE AR K T IREHIFEFRE, AR AER S SO T 85855 4 M5,
oM IR AR, KR ARARONT EHK AR R S R O R B B AR <
0.05), KB R4 R X 77 B B Mk 2 P KT (P < 0.05)0 76 AR 8NP 31, S0MR 7 A8 SR 350t - 45
BAET R m . TIEEER TR R IAC AR B D, AL S s i 35, I RO A2 100 75 AR LA —
Fo TEAL S HARE o6 R IR, SR A2 2 T 0 — B8] T R IS AR o 426 8 I 45%
(WA 5), [RIRANFER R RR R0 . L i 22 2 B LUBE AR, FEAERtH & 44 B A 70%, R HRE
TR BN NG, TE A &5 A T A 78— BRI S AR AR KR 2, U AR A A R E R
(Tt 25 O P AR AR K o IR R IR A A B AR 55%, B R REBE R R R SR, 7EARI
AR R R A R, O AR AL ST O AR N o ZLRAETE . AL A TR K R I S B
W, WORIEF R MK IERERL, X AN FEHRAEZEF A 5T —20[0]. 1E % A0 HE rh R I I I )it A B AL B 5 420
375 Kg/hm?, T484k % 243.75 Kg/hm?®, EALEH 303.75 Kg/hm? (LBl 1:0.65:0.8)7 B i, W77 B fi
F, W 1000 AT, DL RO e LA B, W RV L, KRS R, A
A AR SRR 40% N, TE&AE HIRALEIE &2 0Oy RN, DL 2 B A= R E R, [
I 2O BRI 20 FH A HLAE, DA LI AHUmE, B L IR AB LR K BE 77, FT DAOREE A - A e
=gt PR A= S R R [10]

Table 5. Rational fertilization scheme for jujube trees
=5 RMAERAESR

2L EIH B A 1E A S AtH [P%%:] FAE it

it 80 o it IR R % 10 5 35 5 45 100

TR RS 2% 5 10 5 10 70 100

Tt o5 it IR R % 5 10 25 5 55 100
4. &g

1) X565 SR AU 7 A YT SR R5 SR o vt AL R B oA S0 75 70 2 (Tl 36 A AW 1A A
s e AR BRI, JUHAE AR R B IE AR o

2) AP R R RALHEN , S IE B IEG, SRR, s R RIS N A g . A
FEAEH]. AR AR 2 78— BRI R AW A K 2. AR E AR, PRACRESR MR
s, BB 2, ERGRDE. R, R R .

3) BIEEAR MM ST 45%; IR EER 2 B IEIRGE, SN G Al E
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70%; 3988 AR o5 4 I 55%.

4) CEAAFAEEERT L3RI R, R A H R RK =2 60%, i, AL 60%~75%, R
55%)VE N /K T BREEHIFEFRIN, S R4l A A FE 5 4% 375 Kg/hm®, FAAAL % 243.75 Kg/hm®, %4k
1 303.75 Kg/hm* (LB 1:0.65:0.8)7% & it i
5. Wi

ARG A B AR 370 BR A, WO T[11], ARACEEXN TR M) s REW, £
KPR, WA B A P A BRI AN, @RI LRSS B RS, 7
EARIARAE, MERA HIEEZKETZF 60%, £, AR 60%~75%, B 55%), s 2% 23~25
Kg, FAEAM W 15~16 Kg, HALHF 18~20 Kg, %: . #LLBIN 1:0.65:0.8 4B, T3E777 BRI
fE, FEERE, AET 1000 kg 4R AR KT, AR KR, ROE KA R, [FIE R
S AR, inEIEAENR S E. SEERANFAAFKIERE T L8520 208128, MK
SENLRES, LG 2 W B T AT IR AR T«

E&ME
PR B P TR BT R BIX SR PE A0 ROK AL & RN B FUR9E 7 (2016TF03),
S5
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