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Effect of balanced fertilization on yield, quality and nutrients
accumulation of line pepper

MA Wen-juan, TONG Yan-an, GAO Yi-min,ZHANG Shu-lan, KONG Ying

(College of Resources and Environment s Northwest A&F University ,Yangling s Shaanzi 712100, China)

Abstract; [Objective] The research is to study the effect of balanced fertilization on line pepper yield,
quality and nutrient accumulation in order to provide a theoretical foundation for high quality line pepper.
[Method] A field experiment was carried out in Fengxiang from 2007 —2008,and effects of different fertili-
zing treatments on line pepper yield, quality and nutrient accumulation were studied. The experiment in-
cluded five fertilizing treatments: NPK, PK,NK, NP and CK. Each treatment was replicated three times.
[Result] The results indicated that line pepper yield could reach up to 22 001 kg/hm* by using balanced
fertilization techniques. 1 kg N,P,O;,K,O could increase the line pepper yield by 11,10,and 17 kg, respec-
tively. NO; -N and vitamin C content of PK decreased by 2. 3 and 223 mg/kg. Vitamin C content of NK was
lower than NPK,decreased by 51 mg/kg. NO; -N content of NP increased by 9. 6 mg/kg, while vitamin C
content decreased by 279 mg/kg. To attain 100 kg economic yield, plant should absorb nutrient:N 1. 87 kg,
P,0O; 0.42 kg, K,O 1. 42 kg. Nutrients accumulation in NPK treatment was the highest, N 410 kg/hm?,
P,0O; 93 kg/hm*,K,0 311 kg/hm’. [Conclusion] The optimum ratio of m(N) : m(P) : m(K,0) is 1 :
0.59 : 0. 82,and the suitable application amount of N,P,O;,K,0O is 262,155,213. 6 kg/hm?*, respectively.
Only the balanced application of N,P and K can have the best line pepper yield, quality and benefit.
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Table 1 Trial treatment of line pepper balanced fertilization

Qb 7 Jiti it & Fertilizer application rate
Treatment N P,0O; K,O

NPK 240 175 200

PK 0 175 200

NK 240 0 200

NP 240 175 0

CK 0 0 0

1.3 HRHXESNE

LR IRMUE M AT SR 0~20 cm 2R R 1)
+HEF A R GWREE (AST O M B i & i, &
LA I Y R IBORE 6 Yk, BURE R[] 43 391 5 2008~
07-06.,2008-07-23,2008-08-11,2008-08-31,2008-09-
16 F1 2008-09-30, M AH BRAE Sh e i T R 40 B LR
WA ey B B TR, BEAEAE 100~105 'CF AR E 15
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DI L SR R 22 BRI R /N DX R A
B, MBS, W H,SO,-H, O, 3 f#, Tector
5020 i 7R S5 4 A A0 5 B LB A R bk R
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AN G USRS R I B o B S R g . A T
HONIZ/NX B K e,

LAMUT IS TG (7 ARE 8 AV . fE%
A 35 T B AL 3% 2 3 B 10 bR S BB X6 PR L
R MR ARG G AT A bR e o Ml T B b e
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11.1%,5.1%,11. 3% F1 22. 7% ; Hirff NPK 5 NK
AbHE 2 JH], PKONK L NP &b B 1] 22 55 3 K i 3% ; CK
Vol R e 5 5 4% it AR b PR R 25 R R . A ke N
P,O; (K, O JIE AT 43 51 3 e 26 Bt 10, 6 F1 12 kg,
2007 47, £ BB 46 i 45 DL NK &b B 5 . A 18 656
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L M A2 0 0 3 7 a s NKGPK b B 2 i) 7
mELREZS. PK.NK.NP 5 NPK 4b P AH H . 26
BB B4 s 7 12% . 7. 5% F1 15% . & kg N,
P,O; (K, O B AT 43 5] 3 Wi 4 R 11,10 Fi 17 kg,
P T AT, 24 b Ak T G £ BB Y BT KR O A
JE>RANM >8I0, 5 2007 4ES5 R AL, it FH AL T g
A [ R 85 b 185 o 28 BRARLEY 77 . 2008 4F 2k B (H
Her 5r=m M . NPK AR BB A B RE R A B
93 170 J6/hm® , f5 2 4l 25 b i 35 3 18 830
JG/hm*, 23 51 b PK, NK, NP, CK #9 4fi I 25 &
1190,210,2 877 1 2 996 JG/hm?, ixX 3% W] % i —
A4 i BB 77 1 8 B R a5 00 20 PR R Y b AR TR
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Table 2 Yield and yield increase of line pepper in different treatments
- - . T E/ T 7 M
N Gy R/ 5 CK itk TR/ IR R S/
AR il =) et /0 (JG » hm™2) (JG. hm™ %) = ’,
(kg * hm %) g/ Y .. (JG * hm™ %)
Year Treatment S Output Fertilizer .
Economic yield Increase Net income
value outlays
NPK 21 470+£1 534 a 29.4 21 470 3 170 18 299
PK 19 080+619 b 15.0 19 080 2023 17 056
2007 NK 20 370+£905 ab 22.8 20 370 1713 18 656
NP 19 0504+1 765 b 14. 8 19 050 2 604 16 445
CK 16 590+156 ¢ — 16 590 0 16 590
NPK 22 001+2 648 a 38.9 22 001 3170 18 830
PK 19 33441 527 ab 22.1 19 334 2023 17 640
2008 NK 20 334+1 155 ab 28.4 20 334 1713 18 620
NP 18 55841 390 be 17.2 18 558 2 604 15 953
CK 15 834+764 ¢ — 15 834 0 15 834

TE BB A% = 1. 00 5T/ ke s IEEHA A% : N= 4. 78 J0/kg.P.O; =8. 33 J0/kg, K. O= 2. 83 JC/kg; R F U4 5 b5 A Rl /NG T8 5 R OR 22 57

#(P<<0.05), F#£IF.

Note:Capsicum price =1. 00 Yuan/kg;Fertilizer price;: N=4. 78 Yuan/kg;P,O; =8. 33 Yuan/kg,K,O=2. 83 Yuan/kg; The small letter

means 5% significant difference,the same as follow.

2008 4F . NPK, PK,NK &b # 14 £ Bt = 1 5
2007 4FEAH HLAE 4B A KL fH NP 4b = 5 3 0 i %
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T B T, i L O A R TR AR KL A
W SRR L e U L A2 ALK
2.2 AEMEELEINLFEMERKZ BTN

K 56 v 5% 31 304 b 3 (NP 1) 42 3L
FEEARI 45 d 2247 TFUR H BB B0 RE IR . 28 B R 43 B

Wk D W S AT TE L T AR A5 S B0 0 R Ab
HL(PKO (L BT 7 & #8 L, 25 T 27 4 R M
1M NPK &b F 1) 2 it R 38 gk, bk A e o, #E 2R
Z K HBia ke,

M 22 3 AT, NPK HT NK &b 38 14 25 SRk &
BSR4 SR B e L Ak B v L
UE=HZRILEEEEF BRAREKI ., PK 4 FE
L BRI = BRI B R P R S Y
FLT NPK b B, U8 B 0 2 HE 0 AN 2 (i 26 BB AR
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Table 3 Morphological characteristic and chlorophyll content of line pepper in different treatments(2008)

— - - TERE A
B/ om B K /em R g R SR PRR TR
b 7 " ) o (SPAD %0
Height of Length per Weight per Fruit number .
Treatment blant fruit fruit er plant Chlorophyll
b ber P (reading of SPAD)
NPK 75.1 a 20.3 a 9.01 a 38 a 65.4 a
PK 63.9 b 14.6 b 6.42 b 32 ab 59.1b
NK 74.3 a 17.2 b 8.71 a 34 ab 64.3 a
NP 64.7 b 15.1b 6.16 b 28 be 64.7 a
CK 61.5b 14.4 b 5.98 b 23 ¢ 58.2 b

2.3 A[E) 7 AB Ab B8 3 £k SR SR B A R M

M 28 4 nl 1, 4 it IR Ak BE b, NPK 4b B () 28
BRARCR SE i 44 R C S im0 1 931 mg/kg;
NK 4 #i ik 2z, 24 1 880 mg/kg, ~ &K EZ %AW &H;
NP by 4k = C S &AL, i 1 652 mg/kg, 5
NPK 4225 2% . NPK 5 NK &b B [ 28 3 U
TSR TEERARE H NK B4R C
A NPK ABRFEAE T 51 mg/kg; PK 5 NPK &b
PRAH LG, Ze B SE i S A & BT 2.3
mg/kg, AR C FRFFMT 223 mg/kg, 2R
Z; 5 NPK b FEAH L. NP Ab B 28 5 bR 52 10 il 28
RS T 9.6 mg/kg, kX CHRBTFHT
279 mg/kg, H 25 53 1 3 . 3R Wit 1 40 IC BE g 10 %
Ham ek FE C &R R RE IR R LA A A
. XARERH THRAL., AF TREMEAD
Beid R AR L X SR S T Y BIF g 45 2R
FA—3,

DL 25 R EW], 5 m 4 BRAUR SE 4R R C 56
BAEATEMEFRTCENELEE N K>N>P,

F 4 FEHEAB AL IR XY £k BRARAS S A0
HAEERCEHEMFMM (2008 )

Table 4 Content of nitrate-N and vitamin C of line pepper

in different treatments (2008) mg/kg
g AR/ HHERC/
Treatment Nitrate N Vitamin C
NPK 14.2+0.6 ¢ 1931+105 a
PK 11.9+0.9d 1708+21b
NK 14.7£0.5 ¢ 1880+31a
NP 23.840.7 a 1652+5b
CK 16.3+0.4 b 1643+5b
2.4 AEHELENEZHEMENTEETHEDEDN
7 m

P TA 2 A [a) it A A 39 AU R A 2 B 0N

AR A, B 1A BT LUE . A it AT Ak B 2k
BRARUA: W) it B 2 A 10 A T 2 48 1 n SRR
HATLT LR, Hoh NPK &b #1249 &
. N 21 473 kg/hm’; H %k k NK (19 835
kg/hm’), PK (18 581 kg/hm’) Hl NP (17 895
kg/hm®) fb ¥, CK 4 fe fik, 4 15 413 kg/hm*, M
07-06—08-11, 4% Jifii A b P 26 MU AE W i 22 7 N I
#;08-11—08-31,NPK 4b H A 9 1 B B R A pe
341 kg/(hm® « d), CK &b B 2 f 3 & 5 8, H
248 kg/(hm* « d);08-31 LLJF . £k BRABUT #5 Wi 4k . 2E
Yy B RS, 09-16—09-30 AW R AUED
WACAR 2 AR A 0 a, A B VR R T
2.5 AEMELENEZEMABEFTSRREN

A

ANFEAE R NP K RGO an i 1B, &
1C fIE 1D fiis. B 1B AT LLE H, 78 42 U
MAF AN A0 A B SRR R R
o NPK 4b#E R 2B a5 & . o 410 kg/hm®; CK i
ik 24 201 kg/hm’® ; NPK &b ¥ R B 4000 1L PK
NK . NP,CK 4b3# & 92,53,81 F1 209 kg/hm’, M
07-06—08-31, £ B MU 2 B & Bl A= 7 101 19 8 K1
SENBHEIN 5 08-31 LhJF » R B ZEHEAT AR B AR K L IR
W5 53 KR 4 i A7 i 32 43 d , T Uk, N SRR SR °F-
G232 09-30, KA A BRI B oK. A
N AEFIFHZ Ny 38. 4% .

m & 1C T LAE s A [6] b 30 2 i 22 AR &
B A B 2 A T 2 B, b NPK Ab 2 g%
S Fems o 93 kg/hm? s Hk Oy NP 4b 3 (72
kg/hm’), PK b 3 (69 kg/hm’), NK 4b B (62
kg/hm®) ; CK 4b #E# B AU e (IK, hy 46. 5 kg/hm’,
07-06—08-31, % 4b ¥ ol B2 B i Z2 48 184 fin 5 08-31 J7 &
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HMMUE TR AR, DIV TE AR K O B B R AR AR bR
RN 347 5 3z 4 e . 218 09-16, PKUNK | CK
b 3R 2R A 38 B W {E L 43 5 R 76, 65 F1 49. 7
kg/hm”, 5 #1 3R 9 2k 0 B2 BUAE A T R IR, TR otk oAE 2R
SR A 00 AR UE B AR TR R DLW R S R T
FOUNPK 5 NP b ¥ 2 AR — B3, % 09-30

—_
w
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Y E/(t hm™)

1 1 1
08-11 08-31 09-16 09-30
H 8 Date

=TV}
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—_
O N
=T =

60
30

BEME/(kg * hm™)
Paccumulation

08-11 08-31 09-16 09-30
H # Date

07-06 07-23

RE R A RE P BRI A AR 17,650,

il 1Dl LI L 80 BB A 3 B A1 5 A
AEARARL B I A 7 400 S K O s B 09-30,
NPK &b 54 2 A48 ik 2 5 k. O 311 keg/hm?, b
PK.NK.NP.,CK 4 %l # 26. 15,12, 26, 74. 75 fl
229. 48 kg/hm’ . AIKE P AP LA AR 37. 400

£, 450
Lk
5
2= 300
=g
H 2 150
&g
Bk 7
M 0 1 1 1 L |
07-06 07-23 08-11 08-31 09-16 09-30
H 8 Date
—~
fg 400
=
T .2 300
®E
< £ 200
™ 3
& 9 100
B 1
I 0
07-06 07-23 08-11 08-31 09-16 09-30

H #H Date

1 A [l i P Ak BT BR300 O ) A ) ik 5 R SR B 119 78 1 (2008 4F)
—@—.NPK;—(1—. PK;—a—. NK;—A—. NP; —m—. CK

Fig. 1
3 3 g

ARG NPK Ab 228 0 b o i fe » Bl JIES B
A AE 35 2 R R B0 = . 23 Bt A 1 kg N1 kg
P,0s .1 kg K, O, & BAU™ &5 11,10 #1117 kg,
I yh e A A g 4 R R, i 1 kg NL1 kg
PO, Fl 1 kg K, O 8] F /N A= B 8 7. 67.
18.2F17.9 kg, KREFHREI, I 1 kg
P, O; o A] 3% 7= UL Bl M 450 26 kg B4 A 1
kg K, O, Al 1 7= BB i R M AF 45> 59 ~ 66 kg,
R IR I g R 2 ) 22 S PEAR KL gt H R R AT RE S Y
b (A 7 2 SR A 25 5 UL R Y 2 A
FI AR A 56,

HRUE Y R B 3R RBUE VI G, 374
FRUR A YR BB SRt LR B I Y
SEmth . AN [ I Ak R B AR AN TR BRI AR T AL
APRYE N P.K 28U, 50 RS aE
M AR K. ARG b NPK 4 FE g N P K RE & #
B4k 410,93,311 kg/hm? s &35, B &K
100 kg 35 ™ w5253 5 4 N 1. 87 kg, P, O;
0.42 kg, K, O 1. 42 kg, & 2% H 205 Y fif 50 45 51 g

Annual changes of biomass,N,P,K accumulation in different treatments of line pepper(2008)

N RIERU™ R 2 951. 75 kg/hm® B, 0% WA 8%
B R4y MR 222, 75,21, 05 1 194, 45 kg/hm’,
Fink " E25 T RRUH 32 4 8% 52 78 9 (0 A= 9 i R 2 0%
i VSE N VAR G R TP NN B N
TR S AE 3 A A AR (ND I K 242 70 AT 320
kg/hm’ s LA 8 LT S A4 5 100 09 8 I i
RN 48,48 Ml 41. 2 kg/hm? ; B 8 b L F3 V¢
ZAAEHEA A F 1 A R i i 43 59 S 410,352 T 130
kg/hm® . AN [R5 3% Bl 28 =22 1] ) & A 3% 43 O 1)
285 PR SRR PR R B A TR AR L S
Fr 4355 B v Z5AR 5 A5 Bl B SR 2 A1 3% 40 SR I 22
S B0 A A R 3R AR

4 %5

TE il 45 5 B B A5 TR it T AUIE L 2 3 BB
SRS AR ARG 2.3 mg/kg; 1 49 AR AE A4S G
AH I 6t 55 H 280 B 45 10 I bt B IS o e AR 52
Yo% C a1 279 mg/kg. A A & = FEAL9. 6
mg/kg, BEAORCR A W,

AR50, & BB AR R R R 0 B 38. 400,
17.6 Yo 37. 4%, #e#E NP K jii H it (2 B ™
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o 22 001 kg/hm*) 435k 262 kg/hm” CRAEF H
4 35 %41) 1155 kg/hm® G R A FH 45 20 %3 |
213.6 kg/hm” (4 JE A H 4 35% 1), & H 1Y
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