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AN 19.4 mg/L. 3% P 42.2 mg/L.#%% K 49.1 mg/L;
REZRF IR L B AR S RAER . M50 R L 4
B, R %5, pH 6. 23 B LT 42.9 g/ke BES
N 24.5 mg/L. 4L P 69. 6 mg/L. B4 K 71. 9 mg/L; FiE
WRERAE 7 IE B H O 0 R A £, H3A-F
H, +HEAE S 4%, pH 6. 1. B ML 28.6 g/ke B8 N
15.5 mg/L 3% P 29. 2 mg/L. 3% K 44. 4 mg/L, R
FE NS HRNXGRI AR S, & 1k, R B A &
BEEE, T AR P RE IR S OSSR
L2 R5eshk
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R A LS BRI % .
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1 » 5 ALFE COP T A B » AN it AR 3593807 23. 1%, ANt
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AEBRAE. 5 OPT AbFEAH b , At &AL 35/ A 3 583
JG/hm? ; R FEBEALSE 2 /00 A 2 681 J6/hm’ ; A jis 45 AT
DAL 411 J6/hm 5 A ifl ARy 2> A 3 666 6/ hm”
AL ANt B 7 B 52 MR K P R TG B RN 2R L 7E JR A Bt
REZK ST $8 i 4 AIEL 601 i A T BB R 7R B b & 44 1% b IX.
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Table 1 Fertilizer dosage and cost of seed pumpkin in plot experiment

e ab3g N Pz 05 K20 AR R A
Number Treatment /kgehm 2 /kgehm=2 /kgehm—2 Fertilization cost/ o
1 OPT 55 82.5 67.5 1169
2 OPT-N 0 82.5 67.5 930
3 OPT-P 55 0 67.5 667
4 OPT-K 55 82.5 0 741
5 CK 0 0 0 0

HREE N 4626 2 000 T8/ t; ERBERRES & P2 05 46 %624 2 800 JT/t; SAL 4P
5 K0 60%4 3 800 T6/t, F1JIVKFRIVKE I RE AR 36

Ja . = .y,
*2 T& e RS #F A w2 R 3 25 B &M
Table 2 Effect of balanced fertilization on yield and benefit of seed pumpkin
A hb¥ P = W 75t .35 ¥ Difference significant R AT
Plot Treatment Yield/kg « hm—2  Yield production reduction/kg « hm—2 Yield reduction rate/ % 0. 05 0.01 Benefits to reduce/ Jt
1. OPT 1244 - — a A —
- 2. OPT-N 982 262 21.1 d D 3429
3. OPT-P 1025 219 17.6 c C 2 564
Fujin
4, OPT-K 1 100 144 11.6 b B 1588
5.CK 915 329 26.4 e E 3437
1. OPT 1111 - — a A —
o, 2. OPT-N 865 246 22.1 d D 3 205
3.OPT-P 918 193 17.4 c C 2 200
Yi’an
4, OPT-K 1015 96 8.6 b B 916
5.CK 807 304 36.3 e E 3087
1. OPT 1186 — — a A —
HiE 2. OPT-N 875 311 26.2 d D 4 115
3.OPT-P 916 270 22.8 c C 3278
Fangzheng
4, OPT-K 1031 154 13.0 b B 1728
5.CK 783 403 34.0 e E 4 473
1.0OPT 1180 — — — — —
2. OPT-N 907 273 23.1 — - 3 583
Ty
3. OPT-P 953 227 19.3 — 2 681
Average
4, OPT-K 1049 131 11.1 — — 1411
5.CK 835 262 32.2 — — 3 666

2010 44 FIRR 14 72/ g
2.2 AL XTAE R IR AR

Fr03 32 EEADAE R R OR300

AR SRS . I IR A R % BAIERA,
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ANF 1, 3B N 55 kg/hm’, P,0,82.5 kg/hm’, K,O
67. 5 keg/hm’® &R I, A BEWE R FI B R 7 A7 K

A ERA TR BB, TR AL B A A B A ER
FECO-NIBRT M AE AR JIBRDR R ZUIE B e oh
I S MR X AR FEL 4 B AL » TR 7 e R AL B i A
A3 AHEREAL (O-P) A4 AE (O-K) , &5 5% M A Ak S BIRN
FPRLXT ZUEP ARUBR A S, E— A0 B P e A T 1A
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Table 3 The Nutrient balance estimates of seed pumpkin (harvest time)
Hi S Lb F 433 A Nutrient inputs/kg « hm2 75433 Nutrient spending/kg + hm? W45 R ¥ Apparent equilibrium coefficient
Plot Treatment N P20s K20 N P20s K20 N P20s K20
1. OPT 55 82.5 67.5 160. 1 120.1 342.8 0. 34 0. 69 0. 20
2. O-N 0 82.5 67.5 136.5 101. 8 313.2 0. 00 0. 81 0.22
gﬁ% 3.0-P 55 0 67.5 143.9 103.7 320. 5 0.38 0. 00 0.21
Fuiin 4. O-K 55 82.5 0 147.9 110. 0 308. 5 0. 37 0.75 0. 00
5. CKO 0 0 0 124. 6 92.2 270.7 0. 00 0. 00 0. 00
1. OPT 55 82.5 67.5 147.9 105. 6 315.8 0. 37 0.78 0.21
2. O-N 0 82.5 67.5 122.0 90. 5 288. 8 0. 00 0. 91 0.23
f’i 3.0-P 55 0 67.5 129.1 88.5 290. 9 0.43 0. 00 0.23
4. O-K 55 82.5 0 140. 7 99.5 292.5 0. 39 0. 83 0. 00
5. CKO 0 0 0 114.3 81.6 256. 2 0. 00 0. 00 0. 00
1. OPT 55 82.5 67.5 153.0 112.9 317.8 0. 36 0.73 0.21
2.O-N 0 82.5 67.5 122.0 94.7 285.7 0. 00 0. 87 0.24
FaszIEheng 3.0-P 55 0 67.5 131. 2 96. 1 290. 2 0.42 0. 00 0.23
4. O-K 55 82.5 0 143.5 105. 8 285. 8 0. 38 0.78 0. 00
5. CKO 0 0 0 107.7 80.8 229. 4 0. 00 0. 00 0. 00

2.3 PEEHEAT Xk A R IAEAREF IR 0

HI3R 4 AT, AR 2 S8R AT LU T 4 58 4 4 2 AR
Wl KRR BE . B A K% 7 IE = M XK R 45 R
K RAC I A 24 BOR B (5. 0 ke/ke) » HRRKEBRAL

T e g
F4 TR XY 5 INAF
A by .y,
REFEYR ZERF RAERRN
Table 4 Effect of balanced fertilization on
agronomic efficiency and utilization efficiency of seed pumpkin
s REFRR AERLF R
Plot The efficiency of agriculture/kg « kg—1 Fertilizer utilization rate/ %
N 4.8 43.0
R
P 2.7 19.9
Fuyjin
K 2.1 50.8
N 4.5 47.2
s
P 2.3 20.7
Yi’an
K 1.4 34.4
- N 5.7 56.3
P 3.3 20. 4
Fangzheng
K 2.3 47.4
N 5.0 48.8
R
P 2.8 20.3
Mean
K 1.9 44,2

L RARFERER = GERXAEY T & — To R K AR 7 ) / AL 21 3% 43t i 4k X
10090 ;s B 2450 = G B X A 97 1 — To Bk X AR 49 7= i) / M40 3% 4t ) 2k X
10090 ;#2450 = GH P X A 97 1 — To 8 X AR 49 7= i) / M40 3% 4t ) 2k X
10096 . FRALFFH 3R (REN) = ORI E 20 X 3 38 5 1 0 — WAk R 2R IX 3t
EER R AR /R B B AR SR (REND = CHCHE 399 00 % X 3t b 4 83 % %
B — WO R A X b0 R B )/ At B 5 99 E R A 3R (REND = (kI
T X b 0 5 R 4 Bt — SO A 60 X R LD / B M A

(2.8 kg/k) AL (L. 9 ke/kg) . TEEH KL T IEH
[t AT T, RO AE Ko AT T I 7= A B ik e e R, ok
SRR AL, %R B A IE b X RUBE A AR Y
KRR R, RERERE, FEEHA TS L HEA
B i =, 28 06 il A £ b 800 T 80, TG 4K 22 3t IXC A9 4L
WA AR 22 R0 R A X B A R0 A R kLA R R
(48.8%) , L VK 2 41 B (44. 2%) FIBE AR (20. 3%) . A[H
REEMERFARERE R, &/AMER 43. 0%, K
B0 56. 3% BEAEA R 2 R R/ HEFIHRERE
K B/ ME R 34. 4% R ARAE K 50. 8%,
2.4 PR XS R A R I S B AR

B R XK B0 45 R 2 B, OB IE % i T
DLBE AT A g IR I K T v R LR KL AR o
TEM AR . O-N A3 AT s L2 B DHLEE 7 FndE A
BRI IR RO O-P ACE R 1 IR & BIK T
O-K 4b38, i Al i MEbE JEM = T O-K b3, BLHIsEm
BT F RS B BR S F EZEE R EENA
FIELFE B2 T AR R b P e T A8 R 7 5 [ st I P it
AT AR R AR LR A &, i 4 A BT A o R VA
ViR S . R SRR VT4 KT FH RS I J5R A BR P
FEREA HRKER, U=,
3 Wit54it

BRI ITAR & 5T K B A7 IE BN R K=
XA 2544 W ST Tk F R R = B8 2 7 40 18 30 K
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Table 5 Effect of different fertilization treatments on the quality of seed pumpkin
s e FFRL Grain JRBK Gourd ladle
Number  Treatment AR biik:{SiEp HRELAR I % Bt AT i biik:{SiEp TEM A
Soluble sugar content/ % Crude protein content/ % Crude fat content/ % Soluble sugar content/ % Crude protein content/% Starch content/ %
1 OPT 12. 88 34. 89 46. 46 7.03 0. 82 3.49
2 O-N 11. 81 31.87 43. 27 6. 22 0.71 3.15
3 O-P 11.95 32. 58 44, 81 6. 37 0.75 3.26
4 OK 11. 52 32.94 45.13 5.85 0.78 3.11
5 CKo 11. 37 30. 76 42.73 5.62 0. 67 3.04

i, A ALER R IO B3R T CK AREE, &8 5F
T LVA R A R O R . P, OPT A3 A ™ &
B o ANHEAEAT R JR80™ 7 5, A Bl RE X 7™ &
R HYCRBRALAERAL . 21000 0k FH R B BT Y
S ZB3/NF 1,N 55 kg/hmt \P,Os 82.5 kg/hm® K, O
67. 5 keg/hm® FIE AR, A BE Wk B 7™ B 7
SR JUH AR RUIE A0 AE it P B/ A2 B 4 T
H. FLEIAR AR LR AR Y e iy, HKOE:
BRACAISPAC . 20 B 1 AL B it ] T L 4R w8 ok FH v JTOKF
RARBF AR L E S IR RIEm & &, ON
A BRAT AW LR ORI 107 A0 S A 5 R DR A S i 2
&R O-P AL E BRI & BAR T O-K 43, i Al
WAERE e SRR T OK AL,

18 IR I 2 R AT A AL BB AT LU SR R e
TR =8 ANHAE ™ B M B TR ™= B ARSI
Tt ALK ST~ 384 it 480 A 18 A AT LA S KA BE b R 4 i
DOFF RN 3E=  1. X 5 A RELT WS R
M—ECT . A EEMEAL R 3 R B AR T e
M A A AT 7 B AL A BB R R e AT
(O-NOBR T 2R maAE bk IBUROR PRI ZUIE B e oh 38
SRR B A ) IR M [ A 7 o Ak T ) A 5
FIARHERBEAL (O-P) A4 AL (O-KD , 255 Mk Fi B JIAEL A% o
JRBUFDRERLXT 080 A0 BB IR, 3k i — 25 B B F
B AL AT LA R 3K F B R 3R 2 B S g ol X5
EWRAERM—B, BFRTRRZ ARG HHS
SN TR 43 R N R e R ] D97 S -1
Y1 R G WS MR 7 R S B
R R ESER . AR R T, ZUACX
TR R BT RR R A R, HR BB AL AL . 78 11X 5
o B R AT IE M X RS AR A AR F ORI B R, BB
J2 TR L A B PR B A 1 e AT B
BTS2 3 IX P R BR B AR 2 OR A XTI
MAR I ALRLF RS H 5 0 & B B KR

R, TR O BB AR P R I A LG AT R
BETEISRIE . (E i TR R R IO B B IR A 3R
W 3% A SR AT Bt B A N R B, XA
R —PWRABRRIBET . Rt AR 58 A [ 1 X )
BLARIENE , SR BT it A i it D0 L B R AR S T 1Y
A HE A o i A AT AL BN WAL LA sk S AERER 2
KRBk IR R AR AL H

S E 30k
(1] X%, BB, A5 mREFRLR SRS HRARSRE
(0. A EUR3E, 2006(2) : 27-29.
(2] W, TR B Jp T4 K I me JI OFF T B IO BRI AE 7= BDIR &
FERREL] BIEVLAR A RHE,2009(3) : 142-143.
[3] JuX T,Zhang F S. Thinking about nitrogen recovery rate. Ecol Envi-
ron, 2003,12(2) :192-197.
[4] Hao M D,Fan J,Wang Q J,et al. Wheat grain yield and yield stability
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2007,17(2) :257-264.
[5] LiSX,Wang Z H,Hu T T,et al. Chapter 3 Nitrogen in dry-land soils
of China and its management[J]. Advances in Agronomy,2009,101:123-181.
[6] Jagdev S, Yadav K P, Singh J. Nutrient-uptake pattern of sunflower
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gen and phosphorus[J]. Indian Journal of Agronomy,1998,43(3):78-82.
(7] ZEWeE, ZAB S, B, 55, S AL X v 1] 3% 3% 43 Wi 4 S A0
AR ] BTV, 2010(9) :50-53.
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A= h gtk a1, B ER L RLE, 2009,4(10) - 3541-3550.
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Effect of Balanced Fertilization on Yield, Benefit,Quality and Nutrient Cycling of
Seed Pumpkin in Heilongjiang Province

TONG Yu-xin'?,HU Jun-xiang® ,LI Yu-ying' , LIU Shuang-quan',]I Jing-hong' ,ZHENG Yu*
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(1. Technology Research Center of Fertilizer Engineering of Heilongjiang, The Key Lab of Soil Environment and Plant Nutrition of
Heilongjiang,Soil Fertilizer and Environment Energy Institute, Heilongjiang Academy of Agricultural Sciences, Harbin, Heilongjiang 150086
2. College of Resource and Environment,China Agricultural University, Beijing 1000833 3. Experimental Training Bases on New Agricultural
Technologies of Chinese Air Force, Harbin, Heilongjiang 150090; 4. College of Land and Environment, Shenyang Agricultural University,
Shenyang, Liaoning 110866)

Abstract ; Taking seed pumpkin as material , the effect of balanced fertilization on yield, benefit,quality and nutrient cycling
of seed pumpkin was investigated in Heilongjiang province. The results showed that balanced fertilization treatments
produced higher yields than CK (compared) treatment,and the yield of the best (OPT) treatment (N 55 kg/hm?® P, O,
82.5 kg/hm’, K;O 67.5 kg/hm’) was the highest. Yield reduction of non - fertilization nitrogen, phosphorus and
potassium was about 23.1%,19.3% and 11. 1% ,CK was about 32. 2%. Benefit reduction of non-fertilization nitrogen,
phosphorus and potassium was about 3 583,2 681 and 1 411 RMB/hm?*,CK was about 3 666 RMB/hm?. On the basis of
the OPT treatment,the effect of non-fertilization N on the assimilation of nitrogen of seed pumpkin, the assimilation of
phosphorus and potassium of seed pumpkin was also influenced. On the basis of the OPT treatment, non-fertilization
phosphorus and potassium would effect the assimilation of nitrogen phosphorus and nitrogen potassium. It just meant
balanced fertilization have an important role in the assimilation of nutrient of seed pumpkin. The agronomic efficiency and
fertilizers utilization rate of nitrogen was highest. Meanwhile, phosphate could increase the content of fat and protein,and
potassium can increase the content of soluble sugar and starch.

Key words:seed pumpkin;balanced fertilization; yield and benefit;nutrient cycling; quality
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