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Study on the application of differential ground strength reduction meth-
od in the recommended fertilization of tomatoes in greenhouse in South-
ern Xinjiang

CHANG Xinyi, JI Guangpeng, NIU Linglei, ZHANG Donghai, WU Yurong, SONG Wei

(Institute of Agriculture Science and Technology, Division No. 3 of Xinjiang Production and Construction Group, Tumushuke 843900,
Xinjiang, China)

Abstract: To provide a theoretical basis for the scientific recommendation of fertilization for the high yield of greenhouse
tomato, a subtraction method of soil fertility difference greenhouse field experiment was conducted to discover the effects
of fertilization on the yield, nutrient absorption and fertilizer utilization of greenhouse tomato. Greenhouse tomato Oster
No. 6 was used as the test material, four treatments of no N, no phosphorus, no potassium and balanced fertilization were
set up using the ground power differential reduction method to investigate the effects of balanced fertilization on the yield,
nutrient uptake and fertilizer utilization of greenhouse tomato. The results showed that balanced fertilization significantly
increased the dry matter accumulation of all organs and leaf area index, and the yield of greenhouse tomato at the fruiting
stage was 66 176.94 kg -hm™. 100 kg of nutrient requirement for economic yield of T4 treatment was 2.32 kg N, 0.32 kg
P,0Os, 3.21 kg K;O. The nutrient uptake of N and K fertilizers for 100 kg of economic yield can be used as a basis for local
recommended fertilizer application. The utilization rates of nitrogen, phosphorus and potassium fertilizers for greenhouse
tomato during the harvest period were 58.75%, 26.97% and 42.59%, respectively, and the distribution ratios of nitrogen,
phosphorus and potassium fertilizers among the four reproductive periods of greenhouse tomato showed that the demand
was greatest from three to five fruit ears, which was the critical period for fertilization, accounting for 44.7%, 55.4% and
51.6% of the entire reproductive period, respectively. The recommended fertilizer rates for greenhouse tomato were
489.72 kg-hm” N, 349.94 kg-hm™ P,Os and 480.07 kg -hm™ K,O for the whole production period.

Key words: Balanced fertilizer application; Greenhouse tomato; Yield; Fertilizer utilization; Ground power differential

reduction method
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Table 1 Fertilizer consumption statistics of each

treatment (kg-hm™)

A 1R 3 BRI
BN POKO N POs KO N PO; KO N P.O; K:O
T1 0 188 250 0 216 390 0 243 530 0256 600
T2 261 0 250 294 0 390 327 0 530 343 0 600
T3 261 188 0 294 216 0 327 243 0 34325 0
T4 261 188 250 294 216 390 327 243 530 343 256 600
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1.3 RS
K HI SPSS 19.0 #EAT # K 3 ANOVA 75 £ 73 #r
Je % E % (Duncan) , F] H Excel 2010 347 4 #is
L3,

2 SR 5

2.1 AEIHEABALIE XS K MR ZE 7 T4 AR R AV 200
MF 2 ATLE H, 5 T1.T2. T3 KB H, P4
Jiti A 32) ] A [R] B v 7 0 Hb B AR S L 2K
M DL R S T AR R E SR ik BT
8.50%~180.84% . 0.67%~35.64% + 6.94%~32.61% LA
Je 5.72%~45.39% . ForHr, KM A 1 B K
T4 5 T1.T2.T3 & FEAH bb, FS2F9 55k & 25l 2
FHNT 85.06% - 180.84%+98.09% ; 3 5L Ji% K 1
T4 5 T1.T2. T3 KFEA L, 22 TR E S ST
FMEAREREEZEZER, 2N T 13.66% Al
21.41%+23.13%F1 33.62%+20.18% A1 14.20%; 5 F&
BRI T4 5 T1.T2.T3 ZbHEAHLL, B2 T W
REAREEREZEEZERI HRTUEHREHELR
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VR R EMS TR R ES R EEER, /75

F2 TREEELENAHER THRRRER TN

Table 2 Effect of different fertilization treatments on dry matter accumulation of tomato in greenhouse

(kg hm?)
BT 34 pisa L BTYR R &
s ES i
I B T 26.30+£1.64 b 434.39+42.19 b 452.03+35.54 ¢ 912.71£54.25 b
T2 17.33£0.76 ¢ 466.83+53.27 b 467.93+51.45 be 952.09+41.64 b
T3 24.57+1.97b 585.27+42.18 a 560.54+63.17 ab 1170.38+43.54 a
T4 48.67+3.40 a 580.21+49.45 a 599.45+43.14 a 1237.32460.32 a
SHERBAM  TI 540.38+46.35 ¢ 873.97+48.24 b 786.40+61.45 b 2200.75£106.48 be
T2 395.01+35.41 b 806.72+42.54 b 797.90£67.16 b 1999.62+124.16 ¢
T3 662.92+60.41 a 826.56+35.48 b 850.19:43.84 ab 2339.66+104.67 b
T4 719.30£67.55 a 993.35+53.68 a 959.33+76.18 a 2671.99+113.48 a
SHRBAM Tl 1492.47+113.54 ¢ 1074.15+44.32 b 1481.13£105.21 b 4047.75+138.45 ¢
T2 1933.79+120.45 b 1273.86+64.34 a 1525.23+116.48 b 4732.88+154.64 b
T3 1815.50£111.24 b 1384.43+73.15a 1526.81+88.34 b 4726.73+164.25 b
T4 2707.27+105.65 a 1415.93+106.45 a 1761.64+108.14 a 5884.83+173.42 a
P Tl 2357.46+125.55 ¢ 1330.72+61.45a 1503.34+83.46 b 5191.52+142.49 ¢
T2 2430.54+114.44 ¢ 1336.70+56.14 a 1 642.41+120.13 ab 5409.65+134.24 ¢
T3 2713.25+108.61 b 1353.40+78.45 a 1 674.38+107.46 ab 5741.03£119.43 b
T4 3295.37+84.24 a 1448.53+67.42 a 1825.43+111.48 a 6569.33+216.48 a

i« [RSNGB A R AR A IIAN (7] AR BE 8] 7E 0.05 7K1 22 57 3
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T 39.78% A1 26.54% 35.58% Fl1 21.44% 21.45% A1l
14.43%. %&£ E R EHESE , & 4021 5 ST
VIR R SRS EHES, Hidr 3 B A
5 REALIZ R KO FE AR, Horh T4 Ab R 53 ) 35 K
T 115.95%F1 120.24% , 15K B ST AL R &
HEET PR, ANRMERCE TS TR AR E
DA T4 A3 55, 8RR HIE 6 569.33 kg-hm™, 7£ 3
e SRS I 5 SR K RN SR SR R 25 o T oAt
3NARE. T1 ANBEEAE 5 B LI K AR SR 13811
T IHARAR B, 0B B EAEXS B AT AR R E T
AN

22 AEMEELLEN KREMMH ERERNTE
ap=A10)

MR 3 TR, fEBEA A F i R, KAl
aNE e s NP <E I R O N ]
Ab, T4 Ab BT AR £ B 2 KT ot 3 AN AbEE,
15 3 A K1 28 5 AL K 1 ) 36 K A il
M, T1.T2.T3 A1 T4 Ab BRI K 250 5 102.78%
79.49%-86.05%A11 108.51%, Hrf, T4 AMFIIE KR E =

MF 3 T LUE W, T A S s A AR AR
2 ETHES, 1 BRI A 3 BRI O K
G, B JE 3G KRR R %, T4 5 T1.T2. T3
MHEALEY EEEER . SHALAHEREE 1
BRI T4>T1>T3>T2, T4 A BT 25 A FL ok
PR, A T1 AR 1.85 fi5, T2 ALY 2.81

F3 TEHERLIE KHEE A ERIEL
== 0EAl
Table 3 Effect of different fertilization treatments on
leave area index and yield of tomato in greenhouse

%, T3 AbFY) 1.98 £ 5 &t AL AL 3 P~ | 75 3 SR
KA TA>T3>TI1>T2, T4 4bF R 3 i 7 & &
1, N 15 536.26 kg - hm?, 55 T2 Kb & 25 380 1
82.10%; 7 5 FH LI A A1 R SR 0 &% T A 4k 2 77
thi 5 1 R R — 80, T4 AL B F & A~ 2 &
i AE R R A ] 66 176.94 kg-hm?,
23 MEAEALEEX KHAEFE T &5 - 2 Rk
FHREERIE M

M 4 TE W, KM Al AE A [R] B i e 2% A
B TS E T IR R CE R ANE . BE
HAGHENES, AT TREF =2 HEN
BB TR R AE 1 AR 2 3 BEALM 5 R &
KBEIAZH R ;3 R E 5 FE T2 1 T3 ALHE K
IR WO VT3 AbBE IR 77 0 TR USCRE A T1. T3,
T4 Kb P R A 7% 40 WIS & 52 3G b0 34, T1 &b B A
TR0 WL TE AR Ak, 2 b B 1R U B % 0 IR AL
FkbE . AR RN, N T AR RS
A B R EE R, SOEHEWE TREF &
AN 2.12~9.94 kg, T E N 0.31~1.29 kg, T
BREA 3.13~12.01 kg, H AR T1 b FL A T
TR ERD . NEEFHFRSRINE XS,
Tl JEL 1) W AT 5 2 PSR B AL 5 A AN R B A8, 75 1Y
Tl S B AFDO /b s A gk AR HE R 2R AN, T4 5
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Table 4 Effect of different fertilization treatments on

nitrogen, phosphorus and potassium nutrient uptake in
100 kg economic yield of tomato in greenhouse

I3 MhE AR 745/ (kg-hm?)
BRI T 0.28+0.01 b 568.11+43.16 b
T2 0.25+0.02 b 374.20429.48 ¢
T3 0.27+0.01 b 530.69+56.48 b
T4 0.35+0.03 a 1051.17+163.45 a
IMA A T1 0.36+0.02 b 11 671.75+667.25 ¢
T2 0.39+0.01 ab 8531.84+384.12d
T3 0.43+0.03 a 12 318.39+942.51 b
T4 0.47+0.01 a 15 536.26+1 073.56 a
SHAA  TI 0.730.02 ¢ 42235.95+2 843.13 b
T2 0.70+0.06 ¢ 35 767.93+1 097.45 ¢
T3 0.80+0.08 b 39 213.14+1 045.75 be
T4 0.98+0.06 a 48 4744342 44842 a
P Tl 0.74%0.04 ¢ 62918.91+813.48 b
T2 0.79+0.01 bc 40 497.37+2 649.48 d
T3 0.86+0.08 b 58 603.70+2 097.54 ¢
T4 1.00+£0.04 a 66 176.94+1 051.15 a

kg
I 3 W N P.0; K,O
1 BRI T1 7.35£0.15 ¢ 1.04£0.03b  8.93x0.65b
T2 9.94+024a  1.29+0.04a 12.01£0.48a
T3 8.33+0.16b  1.26+0.02a 10.88+0.77 a
T4 5.754022d  0.84=0.01c  7.41=0.64c
3R T1 285+0.17a  0.46£0.03ab  3.95:0.34a
T2 2.76£0.16ab  0.49+0.0la  4.15£0.15a
T3 256+0.09b  042+001b  3.82+0.43a
T4  2.68+0.13ab  0.48t0.02a  3.85£027a
SR T1 2.56£0.16b  0.46£0.03a  4.30+0.14a
T2 286x0.10a  0.41+0.04a  4.06+0.08 ab
T3 2.94+0.07a  0.45+0.01a  4.27+021a
T4  2.53£0.13b  0.42+0.03a  3.9120.17b
KA Tl 2.124£0.04b  031£0.03a  3.13x02la
T2  237+0.08a  0.35:0.03a  3.32+0.13a
T3 227+0.06a  0.32+0.02a  3.18+0.16a
T4  232+0.02a  0.32+00la  3.21£0.14a
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KRB Z, H26.70%, fEAr 2 1 B R B, b
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Table 5 Fertilizer utilization rate in different growth stages of tomato treated with balanced fertilization in greenhouse

N P.0; K.O
uﬂ’ﬁﬂ T = 2 g o = % o g =
FEm Ry E@,EHE T E TS I T Tﬁmﬁ;ﬂi/ s, LR Tﬁ#m;ﬁi/
(kg-hm®) (kg-hm™) % (kg-hm™)
EFE 1R 714147 ¢ 29.90+3.15b 146.64+34.47b 2.1240.47 ¢ 21.60+1.64b  75.75+4.67b  8.04+£0.94 ¢ 21.70+2.18 b 104.14+6.45 b
Jig S 1

1 fH% 348 28.31£6.48b 18.30+1.46¢c 89.44£12.48 ¢ 14.79£1.04 b 22.90+2.57b 80.3246.62b  32.91+£1.67 b 26.70£1.75 b 128.12+4.58 b

iz 3]

3FHZE SFH 44.9247.14 ab 44.70+3.87 a 218.90+23.77 a 24.67+2.48 a 55.40+6.37 a 193.87+29.64 a 41.59+3.64 a 51.60+1.45 a247.81+15.35 a

Jigs 3 1
SRR 58.75+8.45a
FRRH

7.09+0.49d 34.74+544d 26.97+5.67a 0.00£0 c

0.00£0 ¢ 42.59+£3.69a 0.00+0 ¢ 0.00£0 ¢

72 10%1E N HF57= &, NLP,Os Al KoO 442 5 A i 4k
FE Jiti I B 3 9] 4 489.72.349.94.480.07 kg - hm™?, 3
T 5 AR AL 5 A T A A 2 AR R O
%\%/ﬂ\:ﬂo

3 W4

T & B i B Y IR 0 E S A WL SR
BRI EEIRIRZ —, A EE ), th2 5
MR R E BN R . TYRAR R 5L
TR VEFRTEFERRA R, EH MR, T
T 5 AN 2 AN T AN T A B L, BE 8 A2
i R A E IR s  CROZE V) TR R
B, 57 AN T LR AE RARL . X
B B P = B AE R 4 2B B I R A SR B A
FY S A 3 Al AR AOR B R TP R R 2 i R A T R
R R, om0 A . T AR B D A
AR I EEAR AR, AT BL R S M2 it 1D £ [
Wae sy, 5 BEUIMEG. EHNFAERY, 24
c 64 -

B Y18 it P Ak 2R e AR i ORI T oA 3
KRB, T AL RE 08 fe B R AE K R
S , U 5 AU KR T ARE IR ik 2 (1
3, — o B AL RURE A AN I T ORI IR R
BT B th S A A — i 08 2 3 RS K 3 o ™
. BTEL, BAEENE R AR S A A KRt
P 55 B I S0 2 2 B A B AT [ P B AL
B R AN B R A IE W AE RO H .

b AR R B SIS 7% 8 P I L 5
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FEABL, BT BB 2 F b b3 28 R AR R BN S 301
RECRLFI FH 2R 2 F S it A AN P47 it A 285 S f 2 2 4
Bz —, BERLRI 26y, BR & 50 U R stk i,
SRR R, B RS LR, Ty
it I B % S e RN T AT R A R, AN [R]
A I S KM 0t 1 G B S IR SR AN [, AR
E KA, FEFIFH R AR 5 K, BT IR R AR
SIS, B DL AR FH 2280 Bl A /s, 1 B & 3
TR SR ) 0 B ORI 2 A K, 31 5 RER S
JE 4 BB A FH 22 56 A ORFF AN A, (R R R FH 247578
Th i 5 - 4 e AR SR 390 2% a1 28U A0S i R 4 O 1)
FIFHZRIY 5N 58.75%-26.97%A1 42.59% , MAEEF>
Bo Lb R, B VR IEAE 4 NEB T 3 e
5 U IR SR S8 B K, SR H A A GBI, ) o
FIFEAA: F W) 44.7%.55.4%.51.6%. BAAEKE,
RECELRI FH 2678 4k 5 30 8 AR>S BES B AR, 01X 55 sk kE
J5 A g B, PR EA S TR
MEFREKIM B S A A KN B TR e, &
Perm T & = w2

2% L FTR  E A A B B R R 2 R
AERKRE P , Be8 5 & 7 A T s
SRR TH R B, S AR v A e R R T L
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