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Abstract

Soil total N, total P, total K organic matter and soil available N, P and K are the three elements that
provide fertility for crop growth. The former characterizes soil basic nutrients and the latter can
effectively absorb and utilize soil available nutrients for crops. In order to understand soil total
amount, soil available nutrients change, nutrient utilization and production effect of drip irriga-
tion crops, 12 crops (spring wheat, spring wheat, soil available nutrients, soil available nutrients)
are based on drip irrigation. The 1008 test data of 144 fixed-point samples from paddy, potato,
millet, soybean, rape, sunflower, beet, melon, tomato, carrot and alfalfa fields were collected. The
results showed that the content of soil total N was stable in 95% confidence interval, and the con-
tent of soil total P, K and organic matter changed obviously. Soil available N, P and K had similar
characteristics. The results showed that the N absorption of drip irrigation soil was stable, and the
P and K utilization fluctuated greatly. With the non-linear increase of drip irrigation unit water
consumption and yield, soil total and available nutrients decreased from high to low, soil total nu-
trients decreased by 42.6% - 25.8%, soil available nutrients decreased by 58.5% - 34.8%, and the
decline rate was significantly greater than that of soil total nutrients, reflecting the soil available
nutrient capacity. The average soil available nutrient consumption of 12 drip irrigation crops was
19.6%. Among them, 11.2% - 55.2% was used as low yield drip irrigation crops (rape, melon, sun-
flower, soybean, spring wheat, rice, millet), and 1.3% - 5.5% was used as drip irrigation crops
(tomato, carrot, sugar beet, potato, alfalfa) with relatively high yield. The results showed that the
soil water and fertility potential of drip irrigation farmland was friendly to the ecological envi-
ronment. Good regulation and control can provide reference.
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EH3R. TR, FM HE b BER)RE14410E S B 1008E T EHE, RAEX TS S35
GHTEMMNERER, 95%EEXALEENSE TR, LELP. KNEVRSESDLHE, HiEE
MN. P KERDIRER S, RPFELBENTBRERE, LIBEP. KRIASREEERK: MEERERA
FKEMFEEEEEENN, LREENLEEIFISTENHERESL, HELRLEERS) TR
42.6%~25.8%, TIEEHIEN T %58.5%~34.8%, FHERBAEKXTLEELRFRS, BT HEEMNME
RO G 12F B EEY T LR 0 F6H19.6%, HF: HAH11.2%~55.2%AFER
RREEHSE. TR, EE. #HE. FE. KB 7)), #H1.3%~5.5%RZEHXT B EREED
GBih. WE b, B3R, 15, BE), SERNREREDRKESAESHERFRERESS.
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1. 5|8

T {1 A T 7 DT SR i RO /K 2 B 2, AR 7R I 2 /K 3 7 7 T e > 28 5 A A T
RIgr-E RN FEEDAERKKIEBN B AR 3570 A0, 2 WV 1 7K08 77 U R A L TR
Ao B, ARSI T I R DRI T 2 WARIE . 7R 3R R R AN AL T7 T
eI B B UL . MRAEREAT 00T, X 1 A 3 AR RE D 2R HECRER I e 7 M (1108, A
(] E AR PR A% )2 - 3EFR 7 KB > P SR AR S, AR S AR AR RO IR o BB SS AE E, ARRR
KL 7.68%~45.6% . T ELT7 7] 3558 057 73 & BRI RO A, 3 8 SRR o RS 1t £ B P A B e 2 1B D 5
KV T3 18] A R AT R S i, R B R B RIS T R B S, IO A B L T SR
TS HRIER]. DEERKTATACH AR, 3T R EER MR AT, (HNZAE KSR
MERGEAH ERRE TR, BHEAES BRI R TREY, TIRBER N 5 R, R S &
NZE A KRR RE FE AT A o S BRIV (3] (4100 RERR B L3857 70 23 (A 38 AR AE 0 R 9, LR
TR A AR RN 25%~75%, FERAMMERIBENIME R R IR SR, A
RS AT RO, A IR S, A AR SRR AN 5] [6]. M H - 0E IR 7 A
R AR, & P AR 3 AN R R IR RS, 3 NAEHE 0 cm~60 cm
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o, AT

S BEAR IR A B AR 2P s, AL EE RO IR A I AL A AR — B, BRI
FriG sy, & AP A IR B AR B IR IO 22, REHITA BT T MEERE TSR N, P K
FEAN R - JeER BEAR A A AT, g EAR FH AR K 5 R39S R A St BB 5 SR AR LKA . 7EVVEAE A 135
T WSCR PRI 72 7 T, [ 7] [R) G 77 e A p FEE T i K R e i 5 SRR W, i /K I AR B mT 3R A5 = 7
B 75 RE T 2 2 AR K R TR A R k. TR KRR /NEAL B ARG 4 R B
(8], BEAMALEIGIN, WHRER/NE N Py K FR0 R n, FARPOER ISR LA A 5 5, Bk,
WEAE A M, PRI BRI AEIH N Py K Rl 5 4R B ISR R 5 0 66%~79% 62%~69% 66%~70%
SIS R R 3 Y R TS g 1 e 7 SR EORE 2 W 25 SR AR BA[9], R T v E K R A A = b
TSk PR RS SNSRI R EE T AR R T A R — B, AR
MR SL T s, WERIE 0 cm~100 em b4k HR - 85857 55 7k B B RV — M v T R R RE LI
BIIR A R . (E IR A EE YD S BT S 5 T, [10]R FH /K BB E X A0 45 SRR B, TVER
TR RS, TEREARRIENN . TRAEKYH BRI, TR, RIS AR S
MR, RRAKMEHY, SRS S B BRI Z . 6T H SRR AN 2 S AR AR
WESIF R[], SEEEMEMR, SRR RSCRET, SO N 5 BB
FAE. MG, HGAES, M LSRN E, B, aT &R R

ASCHETFHEX AR A KRB = 4E 52 5 144 DN H3EORE, RAVAES 053k, ihEE. K
. tE. 1. KE. W, 28, ®EE. 37TR. B, A% M. B 12 MY LB
AR ARACHEAE . T RE K RN L35 R R, AR B s i AR S v RS R IRt 5% .

2. RS EZE
2.1. EXER

WAL T 358 S & ARWHEX, 87°18'E. 44°01'N, “F¥JHEHR 600 m. Hukb K 1L b3 Sk ooy
PP AR R R 2%, 24T KB K 181.7 mm 7% 1739.1 mm. H [ 7.8 h, i 13.1°C,>0°C ik 3834.3°C
AL, J& A Bt S R X o A AR, T R R, 0 em~120 om L4 1.46 g/em’~1.65
glem®, BHEE 1.50 g/em’~1.60 g/em’, 0 ecm~120 cm M A FF/K B (T L HE) 18.8%~23.9%, #EE
20.1%~23.4%. HiNIKIHR 3.0 m~4.5 m, R SH T K ESN 0.2 g/L. 0.6 g/L, #H=Z LIS
& 0.12%, 13 pH {8 8.7 Bt . #HEZ 2 V1 LA VLR 1.51%, IR 20 2855508 0.09%.
0.07%- 1.51%, HAA(EHAROR B B, 72508 0.0054%. 0.0069%- 0.0479%, HCIJH 55w T, *
LB B A

2.2, PG E

EX P AT 20 RFEREMEY), AW AT 12 P ey 138355 AR TS 8T, 12 R REAEY)
RN BN KRR, BEL BT OKEL MESE. e . FUR. AL I N, B, NTR
WK S LIRS, DL 12 PR N B AR T, T DR R K E . (E = & i
Gt X 12 PR BRHE LR 5 R A& ITE, EEMIIGRIE T 2016 4:~2018 & H# 11
HBHEZ 0 com~20 cm THERFE, JEiEHIREA T =347 DIRA WG . 2RFEHN Py K). IR
(Nv Py KO, RIERES LIS /AT T MUFCA AR IR B A i, TN Py K & A 57550 5N
LK E VL 0.5 mol/L NaHCO; 32 $t——HH B PT Lh ik A SO BE TR e o VR A & 1 R IR i A8
(R F= 5y ), ROGRfE T35 e 5 AE K AT e E 2 2, HMBRIEYE KRS, Fii-4dE
T3 75 5 VEAS IR B B T 5 R B Excel 2007 4347 .
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3. ZBREHH
3.1. HMELTEAFASRBETH

X EAE VISR J5 AN 5] HEBE FH K 8 B0 S P s G DS bR 2, Rl VR 3B E )2 (20 ecm) B 4 A
A, 12 FREELEY) 48 AR S, =T IR REAE Y LR R 144 AN RS, BT
BARIRN. Py Ko HHUR)MEHEELIR (N Py K)3KAS 1008 MEMEHE . it BdEE 95%E 5
KGR DR ER, DS N RS EERG, SR, R/IMEN 1.758 gkg 1 0.210 g/kg, F
1 0.829 g/kg, FrifEZ 0.378 g/kg, 777 0.143; LIEH AT N K. f/IME A 163.6 mg/kg Al 5.9 mg/kg,
SPHIME 49.9 mg/kg, BREZE 32.3 mg/kg, % 1044.7. WNOHrgs AT UG, EEY 38579 BARAR
EPH: BIEARIS, ENSERIPR, LA P, &K MEEAYR S EELER, R g
ARG B ERA L, HHENFRS, EMN. E P, MK SETKT HEEERY, HES
B AR i, XU, R EY A K IR AR, R RN RlcRase, it
1 P A3 KOOSR ARG AR E

Table 1. Statistical test of 95% confidence in total change of soil nutrients of drop irrigation crops

= 1 EREYLIER S BAETN OS%EEEZITRK

S 4N 4P 4K AP A T T
(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
SE8 0.829 0.760 18.188 15.342 49.9 78.5 387.8
PRt iRz 0.031 0.038 0.217 0.578 2.7 6.1 14.1
LI 0.839 0.682 18.238 15.256 46.9 44.8 3455
AN 0.376 0.396 13.978 20.991 18.6 12.2 434.0
NG 0.378 0.452 2.604 6.939 32.3 73.4 169.0
Pak ) 0.143 0.205 6.782 48.147 1044.7 5388.6 28545.0
3 -1.353 18.959 -0.919 -1.197 12 3.0 12
1R 0.185 3.077 -0.224 0.259 1.0 1.4 1.3
X 45k 1.548 3.901 10.096 29.355 157.7 432.8 808.0
R/ME 0.210 0.175 12.602 5.736 5.9 3.1 147.0
RKAE 1.758 4.076 22.698 35.091 163.6 435.9 955.0

3.2. WETERRAKER“ESTHRFIZEN

BTG HEVEDD A [R)RE R F /K 8 B0 A B A A vt &5 33 4 B 9 RN 3B AR 40 W e 45 SR an i 2
%3 FRN. H T A R T U R DL O T AR

1) 12 P EEAEPIBE 5 A /K B B Ve Y = & I AR St B I i[RI, 88 4 B AN 3 2R 4y
FEALT AR Y, mF/NEHKE R 2505 m’/hm?® #0124 4380 m’/hm®, 778 4755 kg/hm’
BN 5700 kg/hm® 5575 5 X% %5 5320 kg/hm?, 55 G [RII, 6 B7fF) + 39845 N 1.15 g/kg PR % 0.48 g/kgs
TP EMH0.91 gkg FREE 0.51 ghkg; TIEA K EH 17.97 gkg FFEE 16.56 g/kg J5 1% 16.79 g/kg;
TIHEE LT H 20.43 gkg TREZE 8.57 g/kg. X1 IR N & 52.2 mg/kg H % 69.9 5 FFA 20.1
mg/kg: IS P B 99.3 mg/kg FIEE 17.0 mgkg: T3 K & 532 me/kg M E 599 5 FEE
336 [RIfAGELE 370 mg/kg.
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2) B IR GRAT Y, WK, MEZ Z S ROREZ T R ARG IR T RRRAR (K AT
B, AFEEEEY IR A A AR T R IR IR S NI 42.6%~25.8%, I
TR T K IR BRI R AN AT I, ~FEIR R 36.1%, 236 T RER AN REEY) . 2£
ey Bl W b EL BHAE. M. BT FE s BEL KR TR R R ER N
B FFER 58.5%~34.8%, FIERCKKIRREMEYZ IR M, FEITNER 49.9%, Zia TREFREK
AUNIFRELRY): FEAE. L EL BEL BE. Y N &, BHAE. KR TR BT FEL .

Table 2. Water use and yield of drip irrigation crops and results of total soil nutrients

=2 EEEMRAKRTESTIREERDER

TR FH7K & (m*/hm?) 7= (kg/hm?) 4= N(g/kg) 4= P(g/kg) 4= K(g/kg) HHUF (gke)
2505 4755 1.15 091 17.97 20.43
3120 5130 1.08 0.90 17.55 19.29
H
3750 5700 0.56 0.55 16.56 10.14
4380 5325 0.48 0.51 16.79 8.57
T 3435 5220 0.82 0.72 17.22 14.61
5700 3660 1.20 1.03 18.92 19.98
- 7125 5250 1.20 0.94 19.23 20.70
IKFE
8550 7830 0.55 0.45 18.23 10.20
9975 7245 0.52 0.51 18.77 9.06
Sy 7845 6000 0.87 0.73 18.79 14.99
3195 7020 1.06 1.07 19.67 19.52
e 4005 9060 1.11 1.03 17.66 19.82
4800 10,215 0.51 0.51 18.08 9.68
5595 9675 0.35 0.49 18.67 6.83
S 4395 8985 0.76 0.77 18.52 13.96
3495 31,230 1.21 0.93 19.08 21.96
4380 34,710 1.19 1.08 18.25 21.53
+8
5250 52,770 0.43 0.50 18.41 791
6120 38,175 0.65 0.52 17.10 11.55
1y 4815 39,225 0.87 0.76 18.21 15.74
3300 3210 1.21 1.13 18.86 23.78
4125 3825 1.23 1.00 18.80 22.80
B
4950 4665 0.44 0.47 17.04 8.33
5775 4065 0.43 0.57 18.23 7.60
15 4545 3945 0.83 0.79 18.23 15.63
2805 1605 1.07 0.83 17.74 19.72
_— 3495 1830 1.03 0.77 18.42 20.44
biipia
4200 2625 0.48 0.45 17.30 9.31
4905 2295 0.45 0.48 17.87 7.21
34 3855 2085 0.76 0.63 17.83 14.17
3195 2910 1.11 0.90 18.95 21.95
4005 3270 1.17 0.63 17.94 21.71
e
4800 4500 0.53 0.51 18.69 10.99
5595 3720 0.40 0.39 17.56 6.26
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Continued
Py 4395 3600 0.80 0.61 18.29 15.23
3105 61,005 1.37 1.18 18.97 24.33
3870 75,090 1.10 0.75 18.46 22.82
Al 4650 84,945 0.44 0.51 18.20 7.55
5430 69,555 0.52 0.59 17.37 10.36
B2 4260 72,645 0.86 0.76 18.25 16.27
2895 1845 1.21 0.96 18.74 22.80
P 3630 2160 1.13 1.04 17.15 20.01
4350 2625 0.42 0.50 17.61 9.16
5070 2100 0.67 0.69 18.40 12.69
¥ 3990 2190 0.86 0.80 17.98 16.16
3195 82,770 1.26 1.25 19.31 23.10
. 4005 103,020 1.16 0.97 18.95 20.99
i 4800 126,345 0.45 0.53 18.25 8.61
5595 111,855 0.40 0.56 16.72 8.69
¥ 4395 106,005 0.82 0.83 18.31 15.35
3195 76,110 1.20 1.05 18.71 23.68
8 4005 84,810 1.26 1.15 19.28 23.14
4800 94,590 0.47 0.42 19.11 9.76
5595 81,660 0.38 0.48 17.84 7.62
Fy 4395 84,285 0.83 0.77 18.73 16.05
3795 17,340 1.26 1.08 18.01 21.99
. 4755 20,445 1.26 1.82 17.20 25.23
f 5700 25,875 0.53 0.46 19.07 8.38
6645 22,935 0.47 0.40 17.33 8.23
Py 5220 21,645 0.88 0.94 17.90 15.96
Table 3. Water use and yield of drip irrigation crops and results of soil available nutrients
3. ERIEMAKREESHIRENFIER
THHETED F7K o (m/hm?) 7 & (kg/hm?) HAL N(mg/kg) AL P(mg/kg) HA K(mg/kg)
2505 4755 52.2 99.3 532
g 3120 5130 69.9 83.6 599
3750 5700 65.8 31.0 336
4380 5325 20.1 17.0 370
F-15 3435 5220 52.0 57.7 459
5700 3660 66.2 170.2 517
. 7125 5250 59.1 148.6 525
8550 7830 28.7 23.4 350
9975 7245 28.9 15.6 338
FHy 7845 6000 45.7 89.4 433
3195 7020 56.7 137.6 371
. 4005 9060 54.6 135.6 472
B 4800 10215 39.5 25.9 233
5595 9675 20.0 64.1 237
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Continued
T 4395 8985 42.7 90.8 328
3495 31230 73.8 129.6 494
- 4380 34710 60.6 123.8 415
+5
5250 52770 67.7 14.4 240
6120 38175 25.0 29.1 255
T4y 4815 39225 56.8 742 351
3300 3210 85.2 179.6 501
4125 3825 8.7 157.0 470
W
4950 4665 575 18.2 254
5775 4065 16.4 185 318
S 4545 3945 62.0 933 386
2805 1605 53.7 97.7 334
_ 3495 1830 60.3 93.6 536
THSE
4200 2625 21.9 22.1 308
4905 2295 21.4 183 277
T 3855 2085 39.3 57.9 364
3195 2910 56.1 90.3 362
o 4005 3270 727 107.3 481
P i
4800 4500 253 23.8 231
5595 3720 19.0 9.5 183
Sy 4395 3600 433 57.7 314
3105 61005 86.9 262.6 427
3870 75090 71.4 156.5 472
[
4650 84945 14.8 22.1 314
5430 69555 29.9 32.1 298
SEHy 4260 72645 50.7 118.3 378
2895 1845 92.9 185.1 516
3630 2160 90.4 138.5 539
R
4350 2625 20.7 16.5 291
5070 2100 34.4 40.1 345
SEH 3990 2190 59.6 95.1 423
3195 82770 63.9 138.9 539
- 4005 103020 62.1 118.7 480
i
4800 126345 249 12.2 208
5595 111855 63.2 18.0 268
T 4395 106005 53.5 71.9 374
3195 76110 92.0 1233 474
4005 84810 69.5 141.6 490
AN
4800 94590 21.0 31.1 378
5595 81660 18.1 17.1 288
S 4395 84285 50.2 783 408
3795 17340 60.0 101.4 562
i 4755 20445 62.2 95.3 567
=]
5700 25875 27.7 16.3 312
6645 22935 227 18.2 308
T4y 5220 21645 432 57.8 437
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Figure 1. Reduction rate of comprehensive soil nutrients of different drip irrigation crops

1. T EIEEIEIGRE TIRF O TR

o F AR AR AR 0 T IR ERTE , TRE(EY) IO 70 F B R R KT R IRy,
BN BB AT 22 A AN R AR K IXARIL T iR AP MR SR P B Ak 77 2 b A R ) v
B AR o

3.3. HETEFLFIA S

T HEE TR AT LU R A KR A %3R5, Bk, BT REEOGR S BEEZ (20 cm)
TG SR M S AR AT e 2 22, NBRAEY KRR &, (RIS R TJ72:00 58 S AR AR A
HHHEZ LI E NS S E, v S0 i i R SR A i 25 R (G2 4) T LA, T v
VEPIAS [R) I L3585 77 43 R ORI F B 22000, 12 i E AR 10~F 25055 - 20 N A% PR % K A
B2 142 kg/hm®. 343 kg/hm® Al 664 kg/hm?, =T &4 1150 kg/hm?. MR EE 35855 2455 70 Fil H 45
FIRE, 12 e e 2 N B i 2 2 ¥ 5 213 kg/hm?, AN 2487 102 kg/hm?; 3% P &
B2 LT HETH 3 650 keg/hm?, MR DR HETRF 212 kg/hm?s 3#24 K F B 2 #EZETE 888 kg/hm?®, A
SR> T HETH 2K 364 kg/hm®; THAFE No P K FHEZ ML 1340 kg/hm?, AN 4/ i E 1
7924 kg/hm®. B BANTEH, AT BEEEDFER LEEAN. P RE, TR
F AN TR P AR D

Table 4. Analysis of soil available nutrient utilization under drip irrigation

4. HELRRYFAFIRESH

N e Rl - gd R gy o jE g RGR oy . TIHFFAFIA
TREEN) EH (mg/kg) (mg/kg) Pz s E (kg/hm’)
(kg/hm?) (g/em’)
N  #EP HK N #EP HEK HN P HK 2
HH 5220 69.9 83.6 599 20.1 17.0 370 1.59 158 212 729 1099
IKFE 6000 662 1702 517 28.9 15.6 338 1.53 114 473 548 1136
a7 8985 546 1356 472 20.0 64.1 237 1.48 102 212 696 1010
+u 39225 60.6  123.8 415 250 291 255 1.59 113 301 509 924
W 3945 852 1796 501 16.4 18.5 318 1.55 213 500 568 1281
THSE 2085 60.3 93.6 536 214 183 277 1.54 120 232 798 1150
AR 3600 727 1073 481 19.0 9.5 183 1.49 160 292 888 1340
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Continued
i 72645 86.9 262.6 427 29.9 32.1 298 1.41 161 650 364 1175
EADLN 2190 90.4 138.5 539 34.4 40.1 345 1.48 166 291 575 1032
e 106005 62.1 118.7 480 24.9 12.2 208 1.59 118 339 865 1323
AL 84285 69.5 141.6 490 18.1 17.1 288 1.50 154 374 606 1134
ETE 21645 62.2 95.3 567 22.7 18.2 308 1.59 126 245 824 1195
Py 29653 70.1 137.5 502 23.4 243 285 1.53 142 343 664 1150

E 2 AR T3 = Bt LR GR A FEH b, AR EOR, AFIREED RS 100 ke AR,
HHEEMFF AN Py KFERAE: 12 FEEEY T3 LIRS RN 19.6 %, THEMEDMEE
FEF IR 55.2%, FEF 11.2%~55.2% 3 BORILLE A7 BAIRT BB GIEE . TR, FETE. 3 E,
FE KRG BT), FEH 1.3%~5.5%FE 2B A EREWEEDGEN. 3 b, 83, 5. 8555,

60.0

50.0 -
400 -
30.0 -

20.0 -

0.0 ~ 2 = ¥
F%/(kghmz) 5220 6000 8985 | 39225 | 3945 2085 3600 | 72645 | 2190 | 1E+0S | 84285 | 21645

bR R (%)

——#N| 390 1.9 1.1 03 54 5.7 44 0.2 7.6 0.1 0.2 0.6
—a— 4P| 41 79 24 0.8 12.7 11.1 81 0.9 13.3 0.3 0.4 1.1
HK | 140 9.1 7.7 13 14.4 383 24.7 0.5 26.2 0.8 0.7 3.8
> 21.1 18.9 11.2 24 32.5 55.2 37.2 1.6 47.1 1.2 1.3 5.5

Figure 2. Soil available nutrient consumption (%) for crop yield under drip irrigation

B 2. R 8 IRRYFIFRERAR%)

4. it 518
4.1. &ig

AR LIRS ITRY, e E N SRR, 1E4Ee P & K MLEAHES
BRMERWE, LHEMES N P K S RET LA RT S, HAGROUREE S, WHTEN &
WeWscRa g, T3 Py K WRUSCRI R AR ARG s A P K B R = B ) el e, b398 4 B RN -39 2%
TRy S BRI LY. AR T IE 42.6%~25.8%, TIEHIE T 58.5%~34.8%, FEEFEEW]
BRT 4By WHEEYN 358 N Py K R 2002 142 kg/hm?, 343 kg/hm® Al 664 kg/hm®,
T EAE YRR IS EE MR, T M EARE P - B8 N P 322 , 1T B i vEE A 8 P 13308 N
A P AR, EEVEREFEH 100 kg PR, 12 FEYCEY RIEE SR AR 19.6 %, THEEESGEY
FERELZ 11.2%~55.2% F B P B BARAEY), FERE 1.3%~5.5% F 22 = BB mEY) .

4.2. Wig
AR ARG BT 1 AR RESRAT T L3RI A 3G MR SRR AR BT, T e
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