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Table 1 Factors and levels of the orthogonal experiment
H# Factors

AF A-667 m? B T-#i C-667 m? IS
Levels Density per Seedling Fertilizing quantity
667 m2 /#k age/d per 667 m2/kg
1 3 000 71 0
2 3 300 64 20
3 3 600 57 30
4 3 900 50 40
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Table 2 Effect of different factors and levels on plant properties and biomass of pepper
B4 First harvest time SRR Full fruit period BB Fresh weight/g
i L7 Z=H 731 Ey::| i -EB WE
Treatment
Shoot height/cm Stem diameter/mm Shoot height/cm Stem diameter/mm Aboveground Underground

ATiC 52.8 15. 94 81.8 14. 84 831.0 48.3
A1 TG 48. 6 12. 64 81.6 14. 80 750.7 54.3
A1T3Cs 39.8 12. 65 89.2 18.59 858. 3 60.0
A1 TyCy 42. 6 12. 35 85.0 19.73 853.3 55.7
AT Ce 54.8 14. 21 81.2 15. 60 768. 3 56. 3
A T2 Cy 44. 6 14. 00 80. 8 12.93 753.3 53.3
Az T3Cy 35.4 12.71 93.0 16.11 895.0 58.7
ArTuCs 42.2 13.33 94.5 16.76 950. 0 61.7
AsThCy 50.0 14. 25 85.6 14.59 753.0 55.3
AT Cy 49.0 13.71 82.2 15. 65 726.7 52.0
AT 40. 8 12. 83 83.2 15. 31 663. 3 55.0
A3TyC 35.2 13. 22 87.0 13. 89 623.3 55.0
AyTiCy 53.0 13.11 85.2 17.98 648. 3 53.8
Ay T2Cs 49.4 13. 85 89.2 15.77 661.7 58.3
Ay T3C 44,2 12.76 89.8 15. 28 663. 3 50.7
AyTiCr 41.6 13.01 88. 4 13.78 638. 3 46.7
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Table 3 Effect of different factors and levels on growth indexes of pepper
GAWHH First harvest time JEIKCEE Full fruit period
K .
Level #E Shoot height/cm 284 Stem diameter/mm #EE Shoot height/cm 254 Stem diameter/mm
evels
A T C A T C A T C A T C
1 45. 95a 52. 65a 44, 95a 13. 39%a 14. 38a 13.95a 84. 40a 83.45b 83.55b 16.99a 15. 75a 14. 22¢
2 44, 25a 47. 90a 45. 70a 13. 56a 13. 55ab 13.21a 87.37a 83.45b 84. 90b 15. 35a 14. 79a 14. 89bc
3 43. 75a 40. 05b 45. 35a 13. 50a 12.74b 13.52a 84.50a 88. 80a 89. 63a 14, 86a 16. 32a 16. 43ab
4 47. 05a 40. 40b 45. 00a 13.18a 12.97b 12.97a 88. 15a 88.73a 86. 35ab 15. 70a 16. 04a 17. 37a
F{g 0.76 12.26* 0.04 0. 20 3.79% 1.27 2. 64 6.61* 4,78*% 2.24 1. 20 5.56%

HRPRADNEFRAGHIRRE 1IN SNKFEREBE. TR.

Note; Different capital and lowercase letters in the table show that the significant differences at 0. 01 and 0. 05 levels, respectively. The same as below.
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Table 4 Effect of different factors and levels on biomass of pepper g
K Hi F#R#E R B Shoot fresh weight 1R FE B Root fresh weight
Levels A T C A T C
1 823. 3aA 750. 2a 721.5b 54, 6a 53. 5a 50. 8b
2 841. 7aA 723. la 701. 4b 57.5a 54. 5a 54, lab
3 691. 6bB 770. 0a 805. 8a 54, 3a 56. la 58. 8a
4 652. 9bB 766. 3a 780. 8ab 52.4a 54. 8a 55. 0ab
F{g 18.03* * 0.93 4.89* 2.48 0. 65 6.01*
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Table 5 Effect of different factors and levels on economic characters and yield of pepper
Kbz iz Ptz HRTE LIPS PNRFEE 667 m? FrE
Treatment  Diameter/cm Longitudinal diameter/cm  Mean fruit weight/g  No. of fruit setting/4> Yield per plot/kg Yield per 667 m? /kg
AITIC 8.2 8.8 235 139 35. 28 5 880. 00
A1 TG 8.4 8.7 212 160 38. 29 6 381. 67
A1 T:C3 9.1 9.3 249 150 38.16 6 360. 00
A1 TeCy 8.9 9.2 288 120 40. 46 6 743.33
Ay T1C 8.6 8.9 243 152 42.10 6 315. 00
Ay TGy 8.2 9.0 235 133 37.84 5 676. 00
A T3Cy 8.6 9.7 300 155 44.79 6 718.50
Ay TyCs 9.2 10.0 270 146 48. 05 7 207.50
A3T1C3 9.5 9.3 259 188 54.16 8 477.22
A3T2Cy 8.8 9.2 243 161 49.42 7 413. 00
A3 TG 7.8 8.3 204 170 40. 80 6 386. 09
A3TyCe 8.7 9.4 237 211 51.35 8 037. 39
AsT1Cy 8.6 8.8 243 171 50.17 7 826.52
AT C3 8.9 9.2 232 184 49.72 8 079. 50
AT3C 8.0 9.1 211 188 44, 32 6 913.92
ATyC 8.9 8.3 219 162 42. 69 6 659. 64
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Table 6 Effect of different factors and levels on economic characteristics of pepper
w2 Y2 HRRE AR
¥ Diameter/cm Longitudinal diameter/cm Mean fruit weight/g No. of fruit setting/4>
Levels A T C A T C A T C A T C
1 8. 6a 8. 7ab 8.3b 9.0a 8. 9a 8. 6b 246. Oab 245. Oa 223. 3b 143.5b 162. 5a 151.0b
2 8. 6a 8. 6ab 8. 4b 9.4a 9.0a 9. 0ab 262. 0a 230. 5a 225.8h 146. 5b 157. Ca 170. 3a
3 8.7a 8. 4b 9. 2a 9. 1a 9. 1la 9. 5a 235. 8b 241. 0a 252. 5a 177.5a 169. 5a 170. 8a
4 8. 6a 8.9a 8. 7ab 8. 9a 9.2a 9. 2a 226. 3h 253. 5a 268. 5a 176. 3a 154. 8a 151. 8b
F1 0. 08 2. 60 7.56* 2. 00 0.51 4.82* 5.36* 2.09 10. 90* 19.05* 2.42 6. 83*
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Table 7 Effect of different factors and
levels on yield of pepper per 667 m? kg

K Levels A T C

1 6 341. 25bB 7 124. 69a 6 150. 43cB

2 6 479. 25bB 6 887. 54a 6 911. 99bAB

3 7 578. 43aA 6 594. 63a 7 531. 06aA

4 7 369. 90aA 7 161.97a 7 175. 34abA

F1E 15.75% * 2.78 13.93% *
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Table 8 Effect of different factors and levels on direct input and output per 667 m? Jo
Ab3E HEHA PE BRI Ab3E HERA PE ZHRR
Treatment Direct input Production Economic benefit Treatment Direct input Production Economic benefit
AITIC 3199 8 820.0 5 621. 0deBC A3T1C 4135 12 715.8 8 580. 8aA
A1 T2Ce 3679 9 572.5 5 893. 5deBC A3T2Cy 4 375 11 119.5 6 744, 5bcde ABC
A1T3Cs 3919 9 540. 0 5 621. 0deBC A3T3C1 3415 9579.1 6 164. 1cde ABC
A1 T4Cy 4 159 10 115.0 5 956. 0deABC AzTsCe 3 895 12 056. 1 8 161. 1abAB
Ay T1C 3 787 9472.5 5 685. 5deBC AsT1Cy 4 483 11 739.8 7 256, 8abcd ABC
Ay T2C1 3 307 8 514.0 5 207. 0eC AyT2Cs 4 243 12 119.3 7 876. 3abcAB
A2 T3Cy 4 267 10 077.8 5 810. 8deBC Ay T3C 4 003 10 370.9 6 367. 9cde ABC
A TyCs 4 027 10 811. 3 6 784. 3hcde ABC AL T4Cr 3523 9 989. 5 6 466, 5bcde ABC

T BHARA =R IR DU R BT IR 5667 m? PH{E =667 m® =B TN ST =667 m® FE—HBARA.
Note: Direct input=germchit-+manure+ machine— cultivated fee+ pesticides+ facility depreciation; production value per 667 m? = yield per 667 m? X

average price; economic benefit=production value per 667 m2 —direct input,

xR9 FEFEELEI 667 m* ZFUEHIEI

Table 9 Effect of different factors and levels on
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3 7 412. 63aA 5 990. 952 7 215. 60aA LR B UR IS B EE R, B
et oRDSe CHMREER mmZVEGE. MBS RN GED i R

3 WitE4iR

DA = B FE S RETAFTE
BUIMERR . B R AT v I R B GEID MU
MEERRNR, WAL RN /AR, &
BT R TR B, X FUAL B A B R
BRHERE TR ZraE R T
JE VRBE B IE X BORORT i 2R S 201127 e &
TPk R S5 R R B S IE H A E A
R IS LA 5C , LR R P N R MR R K
SR PR B oK SR AT B B AR AR AL
XUFR SRS R O L BB AL W 2 R 5
B R/NEA WL B K B K T S Bk
EACHR BN, % Hh SR BRI Ry AR ) B 5 BT
HNERA ST KT AL 50 fLREF
R R 50 d. KB R Y], B TE
BUSXT AR AR A RN R 2 BB AR AR IS BRI
S ZHR IR T2 BF R B R T R R
% 15 N AR B S S AU R M - B A
BHR, B 667 m® JBALETEE R K- (30~
40 ke) A M TSR AR A KL BRE LA 57 d &%
IR AE R A R . AR

IR AT AT 2 0, B Al SRR = i 1 L
K, R R SR AR R G R S BT B Rt
BRMEEA . &R, A % R, &
BRI K A RB BRI TH R R 5, B
BURETE A, (667 m® K 3 300 B K FRA,
AR IEAE A, (667 m? B 3 600 ) K ERZE,
TEE BN BB R B A RB R R B S
LR R Co~C, (667 m? JEAE 30~40 kg)
KR —EERREE RE C K ERE,
TR 45 SRR W38 B 9 B AR B T R X R
PSR A RECR R HEE R

REB5 R A BRI AR 25 -5 AR AT i 58
ARRE YRS, KRR RE R BE.
TENEEEXT =6 5 I 3k B B E KO-, PR
BRI 2T SRR 7 As (667 m’
R 3600 BR) B = B i e, B S T RE, AT LY
RS B AEAR A BE T T %, RBLR =/
B T 1%, ik PRI SR g R —
. BAEEX RIS E A G R AR A
G, (667 m? il 30 k) Bt Fe i i i » R BHTE— L
FEI A B Ik R R = AR A E
667 m” FifE &M 30 ke, PRI T S, X 5
R O W B T10 0 g A S S O



86 it B B Z2

12 A

5 LRk B A S T AR BT K 3 E B
ZRm, R AR E R Y SRR R
AIRBL R R AR HA BEE W, T
B 525305 BAHGR IS RE B4R, &40 H
TIRFRRAPT ol AL ZRA s 667 m” % E B AR
AR50 3 600 BT 30 ke, FEIRTE 50~
57 d E KR R AT R RIS, —HE 7R
BE AR LRER KA REMR, LI S7 dH
WAt FIZIRE A4 T AR g X B K
RIS o iR AR R R R EA SN
£ 667 m® BN 3 600 Bk, H i 57 diBE
30 kg, B TR MM UL K 7= 2 EF
BEN B AR FESL A P A o — 5 AT 5T

B 3Lk

(1] D37, T E M= IS8T (1], Bz, 2011(1) .,
1-5.

[2] FkEBeEMg, £FH2,. 2400, %, 2015 4 R0 X S HEEE GiD
BUEFBLEL]. P EBESE, 2016 (4 . 9-11.

[3] M, 28, FRE, L MBERAI KRS8 X
TIHEBEEAESA S W] KRR, 2012(6),

106-110.

(4] FEFS, KA, SR AC. FEMEEE AN K8
5B ]. Al K=, 2001(4) : 358-362,
(5] Zeide, skI53E, ik, . Bk BB X RME KA
Wi R A AR )], I oA 23], 2015 (2) 1 415-421,

(6] Huook, BNl % E MEIEERE KB AT AF’RN
EmLT]. Al AR, 1989(4) - 384-389,

(7] ®Hr=, B4 BHE, 5. % B REAC X B R Z2J0 12
PR M TR ML), B AR, 2012(3) : 24-28.

(8] XUBMe, BXH , FE IR, 25, A IR) el A S AL W T A
Bz LT ], PEdeaR k2=, 2010, 19(7) :103-106.

(9] farBHl, 08, B TR A SOE R A0, PRk
WA 224 ,1988,16(4) : 90-95.

[10] Bz, /b4, #4235, A W] Pl 26 BE R R HE K S = Al
EH BN P ERSRER,2017,33(1) :6-10.

(11] AR, M0, T, %. SHEE 58 & B X =
BRI, K ILHE3E,2011(8) ;. 66-68.

[12] SFAlde, Beap s, TEHAL, 25 R RS FH AT 25 RE X T Y B 4t
FEEAPEE AR LR, 2006(4) 1 19-21.

[13] 48, St , TR, %5, AR % 5 fsk s 7 s ot &
B T B S =Ry 2 ma L) . pEduaRl 24, 2010,19(3)
159-162,

(14] 8, 40020, K, 45 S RIREAE K -6 Jo A 328 i 7= B
maigsgmlT]. b EE,2009(12) ; 38-41.

Effect of Planting Density,Seedling Age and Additional Fertilizer on
Growth, Yield and Economic Benefits of Sweet Pepper in Greenhouse

CUI Congcong, WANG Xiuzhi, MENG Lingqgiang, ZHANG Xiaomei, QU Baoru, LI Jie
(Chifeng Academy of Agricultural and Animal Husbandry Sciences,Chifeng, Inner Mongolia 024031)

Abstract; To screen the high yield techniques for the new cultivar Capsicum annuum L. Hongmeiren
over summer cultivation in plastic greenhouse,the effect of planting densities(667 m? planling density
3 000—3 900 plants), seedling age (50 —71 days) and 667 m® fertilizing quantity (0—40 kg) on the
growth, yield and economic benefits were analyzed through 1..5(4%®) orthogonal test. The results
indicated that morphological and fruit characteristics of sweet pepper had different influencing factors.
The variation ages of sweet pepper seedlings had significant effect on vegetative growing stage and had
no significant effect on the fruit characteristics and yield. It was recommended that the age of sweet
pepper seedlings was 57 days. The plant density and fertilizer levels had significantly affected fruit
setting(FS) ,mean fruit weight (MFW) and yield of sweet pepper. The highest MFW was obtained by
treatment of 667 m? planting density 3 300 plants; seedling age, 50 days; 667 m? fertilizing quantity,
40 kg. The highest FS was obtained by treatment of 667 m® planting density 3 600 plants; seedling
age, 57 days; 667 m® fertilizing quantity, 30 kg. The highest yield of sweet pepper was obtained by
treatment of 667 m? planting density 3 600 plants; seedling age, 50 days; 667 m’ fertilizing quantity,
30 kg. Based on these results, the optimal combination was 667 m” planting density 3 600 plants;
seedling age 57 days; 667 m? fertilizing quantity 30 kg.

Keywords: sweet peppers;density; seedling age; fertilizing quantity;yield



