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Effects of cultivation means on photosynthetic characteristics.,
quality and yield of greenhouse pepper

ZHAO Qian, LU Ming-hui, GONG Zhen-hui, WANG Jun-e, HE Yu-mei

(College of Horticulture , Northwest A& F University sYangling » Shaanxi 712100, China)

Abstract: [Objective) This study aimed to find the best cultivation conditions for greenhouse pepper.
[Method] Using pepper variety “Qin pepper No. 1” as test material, effects of hole distance,row spacing,
and planting method on agronomic traits, photosynthesis characteristics, quality and yield of greenhouse
pepper were studied using completely randomized experiment. [Result] The plant height, stem diameter,
chlorophyll content and dry matter content reached a good level when the hole distance, narrow row dis-
tance and wide row distance were 35 ¢cm,50 cm and 70 cm,respectively. The planting methods had signifi-
cant effects on the photosynthesis of lower leaves,especially for single planting. At the optimal condition,
double planting reached the maximum yield of 102 583. 5 kg/hm?* ,and single planting reached the maximum
yield of 94 735.5 kg/hm?®. The best economic benefits were obtained as well. The difference in effect of hole
spacing and row spacing on fruit quality was not significant. The nutritional quality of pepper in single
planting was better. [Conclusion) The optimal planting patterns for pepper variety “Qin pepper No. 1”
were single seedling method with hole distance, narrow row distance,and wide row distance of 35 cm, 50

cm,and 70 cm,respectively.
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Table 1 Effects of different cultivation means on the agronomic traits of pepper and variance analysis
-2 Z A 5 i (SPAD) TYR R/ (g B D
Qb 5 /em 2 /mm Chlorophyll content Dry matter content
Treatment Plant height Stem width R TE R U Hb T R4y
Upper leaf Lower leaf Aboveground part Underground part
A1BICI 59.2 cd 9. 14 be 66.76 abc 64.43 a 47.80 b 4.58 d
A1B1C2 63.1 be 8.10 d 67.14 ab 61.12 be 37.52 ¢ 5.04 d
A1B2C1 66.5 ab 10. 32 a 66. 25 abc 62.47 b 54.64 a 8.18 a
A1B2C2 70.8 a 9.05 be 68.66 a 61.49 be 39.06 ¢ 6. 82 be
A2B1C1 56.2 d 9.22 b 64.53 ¢ 61.68 bc 47.90 b 7.89 ab
A2B1C2 65.9 ab 8.62 cd 67.10 ab 61.12 be 27.06 d 5.21d
A2B2C1 57.8 cd 9.49 b 67.26 ab 62.59 b 47.25 b 6. 83 be
A2B2C2 66.5 ab 9.10 be 65.77 be 60.73 ¢ 28.99 d 5.69 cd
Al 64.9 a 9.15 a 67.20 a 62.38 a 44,76 a 6.16 a
A2 61.6 b 9.11 a 66.17 a 61.53 b 37.80 b 6.41 a
Bl 61.1b 8.77 b 66. 38 a 60.08 a 40.07 b 5.68 b
B2 65.4 a 9.49 a 66.98 a 61.82 a 42.49 a 6.88 a
C1 59.9b 9.54 a 66. 20 a 62.79 a 49.39 a 6.87 a
C2 66.6 a 8.72 b 67.17 a 61.12 b 33.16 b 5.69 b
A * * *
B * * * *
C * * * * *
AXB * *
AXC * * * *
BXC *
AXBXC % *

A FRIUE AL 35 em, A2, 45 em; B FEoRAITHE,BL. 4T 40 cm/ %84T 80 em, B2, 4T 50 em/ %84T 70 em; C 3R M 7 =L, CL. Bk,

C2. Wk . [ 5 &t 5 bR AN NG FRER x " RIRTE «=0.05 KV EFBE R AWML R LR EZEF . FTEF.

Note: A represents hole distance, Al. 35 cm, A2, 45 cm;B represents row spacing, Bl. Narrow row 40 cm/wide row 80 cm,B2. Narrow row

50 em/wide row 70 cm;C represents planting method, C1. Single seedlings, C2. Double plants. Different lowercase letters and “ * ” in-

dicate significant difference at = 0. 05 level,and the blank grids indicate no significant difference. The same below.
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Table 2 Effects of different cultivation means on the photosynthetic rate (Pn) ,intercellular CO, concentration(Ci) ,

Transpiration rate (Tr) and stomatal conductance (Gs) of pepper leaves at different leaf layers and variance analysis

e Pn/(pmol » m™2 « s71) Ci/(pmol « mol™!) Tr/(pmol « m™2 « s71) Gs/(pmol » m~2 « s™1)
Trentment £ TE I TE I TE I TE
Upper Lower Upper Lower Upper Lower Upper Lower
A1BIC1 21.51 a 15.11 a 256.17 a 266.53 a 6.05 ab 5.21 a 0.46 a 0.34 a
A1BIC2 20.76 a 12.07 bed 251.47 a 258.92 a 7.01 a 4.69 a 0.53 a 0.28 a
A1B2C1 21.49 a 13.87 ab 258.52 a 262.54 a 5.31b 4.71 a 0.44 a 0.33 a
A1B2C2 21.75 a 9.96 d 246.33 a 268.53 a 6.09 ab 3.45 b 0.51 a 0.22 a
A2B1C1 20. 60 a 13.10 ab 246.85 a 264.70 a 5.39b 5.24 a 0.45 a 0.33 a
A2B1C2 21.65 a 10. 67 cd 244.85 a 258.88 a 5.40 b 4.54 a 0.45 a 0.31 a
A2B2C1 22.28 a 13.70 ab 252.36 a 264.43 a 6.22 ab 5.09 a 0.53 a 0.31 a
A2B2C2 20. 36 a 12.67 be 241.18 a 237.56 a 4.96 b 3.44 b 0.41 a 0.26 a
Al 21.38 a 12.75 a 253.12 a 264.13 a 6.11 a 4.52 a 0.49 a 0.29 a
A2 21.22 a 12.53 a 246.31 a 256.39 a 5.49 b 4.57 a 0.46 a 0.30 a
Bl 21.13 a 12.74 a 249.84 a 262.26 a 5.96 a 4.92 a 0.47 a 0.32 a
B2 21.47 a 12.55 a 249.60 a 258.26 a 5.65 a 4.17 b 0.47 a 0.28 a
C1 21.47 a 13.94 a 253.48 a 264.45 a 5.74 a 5.06 a 0.47 a 0.33 a
C2 21.13 a 11.34 b 245.96 a 255.97 a 5.86 a 4.03 b 0.48 a 0.27 b
A *
B *
C * * *
AXB *
AXC * *
BXC
AXBXC
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Table 3 Effects of different cultivation means on the yields of pepper and variance analysis
i P2 Early yield E =4 Total yield
. . e RS
Treamen Eatter gt A BREREC RGN g o
per plant plant Plot yield per plant plant Plot yield The yield
per hectare
A1BICI 6 be 0.48 ¢ 17. 65 cd 20 ¢ 1.24 ¢ 44,63 cd 58 138.5 cd
A1B1C2 5c¢ 0.44 ¢ 31.34 a 15d 1.01d 72.98 a 95 080.5 a
A1B2C1 9 a 0.76 a 27.16 ab 27 a 2.02 a 72.72 a 94 735.5 a
A1B2C2 6 be 0.43 ¢ 31.29 a 18 ¢ 1.09 cd 78.74 a 102 583.5 a
A2B1C1 8 ab 0.56 bc 15.68 d 23 b 1.46 b 40.98 d 53 389.5d
A2B1C2 5c¢ 0.40 ¢ 22.21 bed 15d 0.96 d 53.83 be 70 132.5 be
A2B2C1 9a 0. 65 ab 18.28 cd 28 a 2.05 a 56.87 b 74 083.5 b
A2B2C2 5¢c 0.44 ¢ 24.49 abe 18 ¢ 0.93d 52.04 be 67 798.5 be
Al 6 a 0.71 a 35.2a 20 a 1.34 a 67.3 a 87 634.5 a
A2 6 a 0.69 a 26.7 b 21 a 1.35 a 50.9 b 66 351.0 b
Bl 6 b 0.59 b 26.7 b 18 b 1.17 b 53.1b 69 186.0 b
B2 7 a 0.82 a 35.1a 22 a 1.52 a 65.3 a 84 801.0 a
C1 8 a 0.87 a 27.9 b 24 a 1.69 a 53.8 b 70 087.5 b
C2 5b 0.53 b 33.9 a 16 b 1.00 b 64.4 a 83 899.5 a
A * * *
B * * * * * *
C * * * * * * *
AXB *
AXC * * *
BXC * * * * *
AXBXC
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Table 4 Effects of different cultivation means on the quality of pepper and variance analysis

B C2, 4bF A1BICL 4y Ve &

mg/hg, 43 A2B1C1 2.

IR R T E I

ST Ve g g 1y TRMEA/(ug-g D HERAR/ G- D O A 7
Treatment Soluble protein Capsorubin Dry matter content
A1BIC1 178.25 a 26.36 ab 1.44 a 7.24 be
A1BIC2 141.44 ¢ 22.21 od 1.71 a 7.39 be
A1B2C1 158. 84 cd 26.94 ab 1.76 a 7.23 be
A1B2C2 165. 88 be 21.89 cd 1.54 a 7.26 be
A2BICI 170.85 b 20.71d 1.46 a 7.51 ab
A2BI1C2 154. 68 d 25.29 be 1.65 a 7.72 a
A2B2C1 156.00 d 29.31 a 1.74 a 7.25 be
A2B2C2 164. 14 be 24. 25 bed 1.49 a 7.16 ¢
Al 161.11 a 24.35 a 1.61 a 7.28 a
A2 161.42 a 24.89 a 1.58 a 7.41 a
Bl 161.31 a 23.64 b 1.57 a 7.47 a
B2 161.22 a 25.60 a 1.63 a 7.22 b
C1 165.99 a 25.83 a 1.60 a 7.31 a
Cc2 156.54 b 23.41b 1.59 a 7.38 a
A
B * *
C * *
AXB * *
AXC * *
BXC * % *
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