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Abstract

Objectives: The soil Fertilization method reform experiment was carried out in the oasis grape
field in the extreme arid area. It is a comparative study to reduce the likelihood of chemical ferti-
lizer use and to ensure the productivity of oasis soil. Methods: Through the physiological charac-
teristics of different growth periods of grapes, fertilizer drop and spraying application methods
were used to reduce the burying application and leaching loss, concluded by the experiment anal-
ysis of the test area and contrast area. Results: Among the 20 samples taken from 0 - 50 cm in test
area, the soil particles larger than 1 mm accounted for 9%, at least 1%, and the difference was 8%,
with an average of 5%; between 0.25 - 1 mm, the particles accounted for 80% and the minimum
was 41%. The difference is 40%; the average is 62%; the percentage between 0.072 - 0.25 mm is
54%; the minimum is 15%; the less than 0.075 mm is only 5%; the minimum is 1%; the difference
is 4%; the average is 3%. The tested data showed that under the conditions of grape drip and
spray fertilizer, the fresh grapes weight in the test area was 2.32 g and lower than comparison
area that was 0.06 g; every 100 Granule of grapes was weighed 246.70 g, which was 14.72 g higher
than the comparison area. In the raisin test, the average weight of the single Granule was 0.46 g,
which was 0.05 g higher than the comparison area; the weight per 100 grains was 43.24 g, which
was 1.12 g higher than that of the comparison area. In addition, the data of the test showed that:
Large amount of nutrients P and K were 28 mg and 314.8 mg, respectively; Medium nutrients Ca
and Mg were 18.77 mg and 5.6 mg, respectively; and the Micronutrients Fe and Na were 2.3 mg
and 13.85 mg, respectively. Conclusions: By changing the fertilization method, using 1/10 less ferti-
lizer, the single yield can also be increased yield 2.66%, which is equivalent to per One mu (equal to
0.07 Hectare). It can increase 26.66 kg more harvest per mu calculating by the selling price. It is
equal to 399 Yuan as. The Changing the fertilization method is not only environmental protection,
but also saving resources, improving economic income, and developing precision agriculture. It
has a further research potential: 1. It can not only increase crop yield through drip and spraying
application, but also reduce fertilizer use and increase fertilizer utilization rate, and have a role of
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protecting the environment; 2. The sandy loam soil with poor soil structure and physical properties
in the test area is also more harvest than the local single-yield grape field by fertilizer drop and
spraying application. The test area is only in the single orchard in the Turpan basin. A vines, however,
is worthy of a study on the fertilization management and agricultural production of the oasis soil in
the arid area. It is worth to further study and expand experience; 3. Drip application and spraying
are the best means of implementation in the oasis soil operation in the arid region. Change of Soil
Fertilization can not only save trouble but also has more economic benefits.
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R

HE: BT R XM IR T R R, WAk AEAE F B4R M R ISR 3 A 7= )
RIAT REMEXT B R R . g IR AR R A K AR B M SEAT AL R I . B 2R D L A
K. FEEIREXN LT, &8 KK0~50 cmfTR20MERF, EREARAT1I mmE 59%, &
1%, HHZE8%, F15%; 0.25~1 mm2 [HFHL 15 80%, B&/HM41%, HZE40%, F1562%; 0.072~0.25
mmZ 7 554%, F&2>15%; /NF0.075 mmi) R 5%, BT 51%, HE4%, FI3%. LR
WER, HERHE. BAEXGT, AR EEHE BRI E2.32 g, 5XIHX1K0.06 g; 100035 E246.70
g SXHXMHEE14.72 g. BE TR : BRHF0.46 g, 5XT XA HF0.05 g; 10011 HE43.24
g, SXTHXMEEL12 g. 4, BRBEER: KETERP. K95£28 mg. 314.8 mg; FET
#Ca. Mg/ #1£18.77 mg. 5.6 mg; WEITLEFe. NaZrH%£2.3 mg. 13.85mg. %i8: BT HIE
FRSH1/1040EH AT SZIL = B 12.66%, XS T —HHiLY26.66 kgB & T. THMEHELIR
A39970. MBI TRERRMNFHR, BRFTAKRE, RELFWAN, REBERLEEER
FE A1 1) FIAWIERER B G AR BERED =], W B L KERALIEER, REAEME
BRI IT; 2) RIS X T IREE VIR PR e R A% BEAR B D338 10 38 4k R e AN B e ) 5 24 b B
FERNEEBEESZ, RBRXMNRX S FMX KRE BN —AEN, E2, HATREXSHN L
Bt RS EAUR A A AR 8, PR, ¥ RER; 3) WA B T8 X S L3 Ed,
T LERRETFE, MAMNEETHERLEFREN.
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1. 3]

JEAERAE T Ty 2 St X g ma (A A K AR B EY) ™ E ) AR R Rz — (1] BRATE S
Gt ERORHIRAEAE = FEORE, FEE T 7%, FRIEEHR 22% 0 AT, BRTLIEXfEY A= &
VTTER A T 40% [2]. BrEEAE TR MM SR HEAES KRGSy, 0k B R
., ARG T EAESRENME. AR, RERECEA, BFFUAL T 2O 5 X SR 1A B 3%
Befrsgm B E B (3], KIIANL. TOHUAERD & it ol 2 2 3 N S A F 3 A 7= 0y, deFERnde s &
Bepia, HAFFERNKR R KR RS EETTHH R, NIE SR E4]. FREMIETE K E S5
35%, [AIEAd FHA HLIEE M 1949 F1 100%5F] 35%, RITEIEA 5 28%, BEACFAHEIER 5 72% [5].
] B HEAG A 7 e R oo IERLRIR 24 I FHEAT T P Az il Rl A5 IR s . R B R 2 R
BAEERII6]. WREMEAE AR K AR — A BE R ) 5 SE S5 A, B AT DURRHE VR P A 4 45 A /K B ek
Bk BEY IR, BT EAK, WIE. AL, 7 KA R E (7] BEE N RAEFEACEARE A,
AT e B B RN B RO AN I i, e 4y St L IB T O A T 13 6 v R0

TR X S S i IR R T R R X A IR R AR . SRR R Bl LAk
(2R AR e Be i, R R A 70 ). W X EEAR IS AR E Z 2y, ERIXHEE
PR A AL FEANE . PR R ) B SRR B RS S A D 2 R R AR T AR R A
FAF. TSk, AATH 3G Y T SRR 2 gt B R, WA A IR B R T
FhRiB AL AL BLATS X %) Hh A2 DUEEBE VDI o0, BIRBRL W R, FRiED, BRI, RAE. R
KEESITS, EATIRBEEM IR K. TERAEEA I RTH T RS SC Bl = B R R,
BHE. BB AR R
2. WX
2.1. FEARDE

H e B AL FH[8 AL T 1994 4F, T ZE LI &) 0 3 Tl S i A X s R ) A X L
HhAbHER S ELPE S, BREL 21.8 km, FREREESREE ZHLAL, VE5HIGE 2 05 DA M AE:, mEE KA,
BB Fr kR 5 R ILAHEE, 312 [ENE AR M A B A, A 2400 P A EL, R 350 K,
SN 33,520 N, BHRIFRATIA 37,052 w7, Horbdi & M i 33,300 w, A7 S HH L EAR ) 89.9%. %)
FAEFRAIA 2 A A, MR IR EER R, BTN KE.

22. RIS

FIRFIOAN TR > SRR, SR L AR, R F ARSI, HAE
—RZWHRZEER, KOESE, FREE 1 PR, SRR TR . BRGEKISIE R

][l
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R4k, R B B R R M 22 BUKIER R . shZ B AEAAIE MR S A LR

FIHER T .
Table 1. Soil changes within one day in spring in the test area. The test data are measured in the test area within one week in
late February
# 1. RBEXTREF-HZATL. REHESREX 2 ATA—AzANEHE
IUA=RED Y s IR,
4N BME  WiEom  WEC  gmw  JCRE mEC gy OURE JUE R
w/m w/m m/s |
42°53' 89°55' 0~3 3.61 43.98 139.86 7.50 36.90 281.20 0.10 8:00
42°53' 89°55' 0~3 17.32 24.06 352.47 17.75 22.13 828.63 0.40 14:00
42°53' 89°55' 0~3 7.22 29.57 0.00 11.85 25.25 0.00 0.00 20:00

TRIG XA T3 EEARIEE PG R B, ZLh T N42°53', E89°55', /3 30 m KU TATE T4,
PRI KZ0 M 700 m* 2245 (20 1.1 H) o 5 1990 SEFFUAFIRE R 4, 146 29 4, 4 4 T & Al 1A 600~800 kg.

3. fARA=E
3.1, REXEXER

RIEX —ILF 98 MU &R, ALy mfiiE, ILHIEKE, F&KE 30K, Hi: R—E20 8. &K
TR 24 MR FRTIR 24 AR ZRIUIE 24 B B ATRARIEIEE 0.5 K, JRATER 6.5 K. MRS 23 MUE AR,
G RER R 800 m’ A2 AT[9], —4EI 5~7 YKHEME, ARAEFAH 700 kg WA T . EBKEEZSR E TARE R
UK Rl FTIC AR BRI L K 3

BRI X T 1 2 H T ) — JE A R] (R 2 A ) Y — H 2 P e AR A n B BT R B i AT
15 21.89°C, BAKMLEE 3.61°C, FHZEIL 18.28°C, WMZEMMHE,; TIEREWMIRE —RZ NEBEK,
FHZET]IR 26.57%, I EEBRARK (/2 8:00) 8l BEA BT s AV I K KGR vk 423.34 W, i
ZRITIE 283.48 w/m?; HIER M KE JLFEAE] 0.1 m/s, (HALE] 0.40 m/s g, IR 2SS0 E
PRI AR, B E 08:00 Rk 52.80%, ) 31.26%, S5 IRTFE .

WIGIX — H 2 N 3 3w M b s SR AR ARk, ST H 2 [RAFAE S I R oC B, BoR
TRIXAME. HHEIEARGRE,

3.2. Rt

WIS XK@ A 21 ANFRE S, 1J2(0~25 cm, 25~50 cm) T SRELERE . [FI 9 T 5 6 by 1 A7 50 i A
RIS GRS O, A 7 SR . R KGR JERREE, A A EYI RS B A
DARRBIBEMR A . HHERFERL A0, RIRIR LR ERE, RICRFE 9 H LA & 2 T 5 Ra, BT
HURE 55067 L X e 4 b . A6 A6 I L 25
3.3. 418

PRI DR 1) - HeRE FOB I A F 32 . HUEECR R IR R A s RERZ R MRY, 0L HE
BHS, SREHIE AR B R KEARER AT, A H 0.5~0.08 =K T ffisb#. RIR
P B 28 SR A B R B 5 (e FH A 7 2 T 10 5 ) » 0 ECRE 28 R /N BB R 10101 IR AR S AR G P
Fe. Mg. Ca. Zn. Na. K AIEHEZE 8 Wi 5381 pinAAzle 900F KA R T W/ e Y6 THL S
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4. BUES
4.1. TIHIBRY

T R ARG X 3 I 5 WO A A 5 &, 418 20 ANFE RUITHL 0~50 em 2 8] W23 it il
LN T mm, 0.25 mm, 0.075 mm =F§f 54 dh i 1 0 R 30 00L& LA 6, RRSE i 2 o
Table 2. Testing of soil texture in test areas. The test data were obtained by drying soil samples through sieves with different

pore sizes in the test area

2. M X DREANEDR . NIRRT XX R R A RIFL T T R

TR
RHER R (cm) HREE@E
>1 mm 0.25~1 mm 0.075~0.25 mm <0.075 mm
1 0~50 cm 611.49 2% 41% 54% 5%
9 0~50 cm 668.75 6% 51% 40% 2%
10 0~50 cm 732.94 5% 79% 15% 1%
11 0~50 cm 648.14 1% 80% 18% 1%
12 0~50 cm 673.99 4% 51% 43% 3%
13 0~50 cm 601.86 3% 72% 23% 2%
14 0~50 cm 557.03 1% 72% 24% 3%
15 0~50 cm 481.86 8% 44% 44% 3%
16 0~50 cm 728.06 5% 63% 29% 3%
17 0~50 cm 651.60 7% 53% 36% 4%
19 0~50 cm 712.89 3% 72% 22% 3%
20 0~50 cm 650.34 4% 66% 26% 5%
21 0~50 cm 72231 3% 71% 23% 3%
22 0~50 cm 678.60 3% 78% 17% 1%
23 0~50 cm 685.59 8% 51% 38% 3%
24 0~50 cm 640.94 6% 56% 36% 3%
25 0~50 cm 700.60 6% 52% 38% 5%
26 0~50 cm 637.04 4% 65% 28% 4%
27 0~50 cm 670.73 9% 58% 30% 3%
28 0~50 cm 640.10 4% 68% 25% 3%
] 0~50 cm 654.74 5% 62% 30% 3%

0~50 cm FITHY 20 NMFESE T, BREEAR KT 1 mm & 9%, &> 1%, HHZE 8%, 13 5%;: 0.25~1 mm
ZIEJREL &5 80%, /N 41%, FHZE 40%, P32 62%; 0.072~0.25 mm Z 8 5 54%, /b 15%, 134 30%:;
/NT0.075 mm R 5%, &R 1%, HZE 4%, T35 3%

W ] B = 3 5 3t 2 AR vE [ 10187 B R EG X 0~50 em EIEFRIET, 0.25~1 mm Z A E 60%:;
0.075~0.25 mm 45 31%; /N T 0.075 mm 2 (5 4%. PRI AT )RS X -39 i g b e+ . FRIE 44
JoR A SRR 115G X I 8 TV i+
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BB X IR pH 9 7.6~8.1 Z[AI[12], 2 J@ THafh 3, HERmRn BmeEnE, WA e
Kb, B)a FEUKMERIERCR A, #873777r Few Mn. P, Cu. Zn SETCRBAEMBACZ I .

LI R AR L, SIS A R R AR . B, R MR AR TR R
A 2RI EMETTREY), B B, SRR TS SRR s I, SR A AR
WAAEL, BEAh, HELMALAE, HIE/ R RE S ECEIREE AL, AKIEM AR A, PR

4.2. HERRIER

TSR A =M[13]: 1) B3R 2) PIRHNMERE T 3) BV E. AR OT
RUAPAR BN “RUBONR, GUERNA” [14], WY NRAF M, - E) 4 KK
et I GANVAE M, FERA P SRR A PR M AR A P ) =R E A I[15]
B N GBI 1 N SR R BE IR A AN A i - s IR I T 3R 0 i
EREAL . BHAAE B A AR e T R R ) A

fEAERG T, EELE 2013 45, KH. RMEEHIL 4.667 x 10°he, (UHTIRHIL 2.667 x 10° he
[14]o ZEALhm: & A X REAR L 3 3 X A0 AR A TR S WOt 2 T 1R WA A E SR AR e 2L

WS X R e (R &), SRR 1, BARTTHIRERE R AR A HUIEIE 1176 kg, BERRA %
¥) 8~12 kg, MVb13t 784 kg, WARIY 8 kg. WEIALBA IR, BRI AT HAVLAEL), [FSE5ER4070FHiR
A R L2 N TR A

PR X SEAT R Gt )7 2, GRS, i DA St k412, ds FIARAMENE , 2 E DL — e /K IE
AR IR AN . FAARREIE S B 3 s .

Table 3. Summary table of annual fertilization of soil in test area (Including base application, Drip application and spraying).
Note: Dropping and spraying application with about 0.3% nutrient solution except base fertilizer

#23. R HE—HGEIRC R REERE. . ). &1 BRTEESHNETHEEIIRINKIEE 0.3% A BT
53 R SE B SR HE FAMR BE

B A Vs EHE Eii(kg) %&HE DAP KNO; Na,SO4 Zk Bﬁﬂﬂ% %ﬁ)ﬁ

(kg) (kg) (ko) (kg) (kg) (kg) (kg) (%)
I 3~5 1176 1.50 0.05  2.03 0.90 0.52 1590 499 0.30
A 5~7 - 0.60 0.06  0.62 1.25 1.60 1395 4.12 0.29
;3] 7~9 - 0.00 040  0.00 0.55 0.50 498 1.45 0.29
L& — 1176 2.10 0.51 2.65 2.70 2.62 3485 10.56 0.29

T FKIG/R, TEHRSCHER . WCSIEA KR 10~15 RAR, IR 7~10 RAKZBUEHE[15].
I Dt AR L b B, it SRR 0 2 A A R B ARSOIR 2 R PR 9% 2R 43 i = AN B — S i . 4]
IR B R B 2 S e, RAEE 3~5 Ay, SR 2 N R AT ENECRE T IERE
FORLIR 2 /B S0, ATDABRED IR, 2 5~7 H, 2 AN H: WA E 3R, e
50%LL b, 2 7~9 AR 2 A MERAH SR, WERIMEE 6 N HARE, 2T 180 K. ok
PN b )Y [uN= i

WRIGIX — 2L, Wil 31 vk, Hob 3L 24 WK, WREEERHITE 0.3% 4 WIMT 8 Wk I 13 WK
WORIA 3 e Wit —3L 7 Uk, Hobe W4 UG L G RN 2 Wk, BEIEIRE S 0.21%, .

A JE ot B B S AR REFP 2R sl 3 P, —3EEA T S AR, Heb: R R R B
(DAP,18-40-0)1] ik 2.38kg, /b HIAEMAE(Fe + Zn + Mn > 10.0%), Witk IEfd &L 9.06 kg. HERZ
FE IR E(46-0-0), H BB ARYERAN (KNO;,13-4-40-2), ALIEAE HER /NN 1.5 kgo
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IHER -

G

S, AR AR PR DRI — R & e b, —EA B B RTE 100 kg, AHE T 1 A%H8E
B2 —H(DAP), 1 IR (CKMAE 240 JO/EA) - (H S, i Tl st A 1710 FOA6IE RE S I IRTRE R O3,
HARZ 4, 85 —FF, BRI, BIERUEIR . S0 D5 1A W T HE .

Table 4. Harvest test in test area (including fresh and dried fruits). Note: In order to test and compare data more accurately,
use special electronic scales, pay attention to appropriate size in samples

4. REXEFREFERLEHE. TR, &F: ATREMNERREEER, EREARTH, ENXNNMNER

e HEEEE ) HETEE e
/KL PN I £ 100 A =2 4 IEP N A T £ 100 iz
WYX 1.75 2.88 2.32 246.70 0.21 0.71 0.46 43.24
X HIX 1.25 3.50 2.38 231.98 0.22 0.60 0.41 42.12
HE 0.50 -0.62 -0.06 14.72 -0.01 0.11 0.05 1.12

5. fIRGR
5.1. b

TRIE DX A ORI R 554F 8 A 20 H~9 A 20 HE A, IS EFEEEE 60% 20 A4 BRI T . #5458
40t AT PR 20%A 4, IR . XA UL EER 4 B E 80%iE i Bt Tl FE K R Kk
B, WIG X B AT . AT 5X X T be G e, A5 R R

I [X 7 7 1% 2 - SRS D 45 SR U 42 4 P o SR A A o ORI IA E 2,32 g S0 EE XIS 0.06 g
& 100 R TE 246.70 g, SXTLLXA LS 14.72 go A TN F: ok P E 046 g, SXTHEXAIEL
B 0.05g: FE100 Ri¥YE 4324 g, STHEXAHEGE 1.12 g.

W 4 B nr . e X A e B T H X, 8 O it AR 3 R P H R AT
X &+, HremEn i 2.66%, XS T2k 26.6 kg ®AE T, WM HHESET 399 Jt.
WA LA s wT %0, R R it A AR S D AR &, i B3R, WA TR

5.2. EXERLER

6 DX i 1 4 1 b 328 T AR L R 2 e Al B B R v S A T R B T T A 3. AL S SRk 5
Pirs. GiREoR, e 8 MIHER 1 2 BUEIRSS, HRYImE TR,

Table 5. Sampling and testing of soil Harvest test in test area and comparative areas. The samples were tested by the Insti-
tute of Agricultural Quality Standards and Testing Technology, Xinjiang Academy of Agricultural Sciences. The test list
number is 2017-0114-0115

F 5. XS X TREFEMEAELIRIER . HmBfiBRUAFR R RERESENE AR A ML,
I B S: 2017-0114-0115

o561 H X WX ME B4H(%)

P(mg/100g) 96.00 124.00 28.00 29.17
KA JE R (%) 75.60 74.90 ~0.70 -0.93
Fe(mg/100g) 11.42 13.72 230 20.14
Mg(mg/100g) 32.22 37.82 5.60 17.38
Ca(mg/100g) 60.16 78.93 18.77 31.20
Zn(mg/Kg) 2.90 2.70 ~0.20 -6.90
Na(mg/100g) 10.69 24.54 13.85 129.56
K(mg/100g) 313.50 62831 314.8 100.42
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R, KEILE P K Al xt X £ 28 mg. 314.8 mg; R ICE Ca. Mg 5% 18.77 mg. 5.6 mg;
MBI Fe. Na 73052 23 mg. 13.85mg; RASGHEENE Zn EHHUKT 0.7%. 0.2 mg. JLF, KM
Na JGER G ERM T —, AU E e~ &, mHB> RS, TR, mELTRE, &5
SN, FEHERN A BRI

XFLE DX A e AR AR S I ARR IS OB AT SR T [FIRE Se Bl & A
7=, [FIREAS B TR AR .

6. &t

BRI DX S AT e I 5 2 AR SO R B R A Tk B R . 5 E e T EN TR 1)
A HAE R X 5, HREG XA 10 Bk . S5, FERR T TR X SR N b g b, 7 A b S
TR, WEAESAE R, WIS X A A BRI E 2.32 g, SXFLLIXAK 0.06 g5 B 100 ki E 246.70 g, 5%t
FEIX AL 14.72 go W& TSR SR E 0.46 g, SXTLLIXAHLER 0.05 g5 4 100 R E 43.24 g,
SR RIELE 112 g0 BhAh, WIREHEER: KEITE P, K 92 28 mg. 314.8 mg; HEITLE Ca.
Mg 737l % 18.77 mg. 5.6 mg; ffE TG& Fe. Na 70 %4% 2.3 mg. 13.85 mg.

I I A it A 7 2 A S E R A B AT I 2.66%, AEAR Y TR HE 20K 26.66 kg FA T, T
TR Z YN 399 J6. SURHEIE T TG IRRXIR, R TATE, IREmEFRN, KERMUIERI A
FIRTIRE T 7.

DA JUsi BAT o] LA — B i ST A

1) JE AN A BB s R E e g, T ELAT DAOR SR REAE A, 2 e A REAE FH S RN LR AL
Wik

2) R [X - 458 45 g R A7) FER S5 AN 0 T AR (1 9/ 98 AR ek I it e I 3 e A [ S 2 b R R R vy
AT AT IR 2, B0 DX A A SR X AN i B 2 b X R SR el B ) — AR, R, AR50 T 5 X S i - 43t
BN AT AR B, SR, RE LR,

3) AT A X SR P AR, WSS R T B, AN F B S .
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