Kor. J. Hort. Sci. Technol. 31(1):65-71, 2013 DOI http://dx.doi.org/10.7235/hort.2013.12190

HHX|Z EETHHOIA HIZZHO| NOs:NH,* HIZ0| Zse| M3t
U 20| Olxls BE

o|3A - HFY" - FAY - AAI)

gt Ydsta (=T AERHATL, ‘Edsdr1ed

Lo

Influence of NO;:NH, Ratios in Fertilizer Solution on Growth and
Yield of Hot Pepper (Capsicum annuum L.) in Pot Cultivation

Ho Jin Yi', Jong Myung Choi"", Sung Wan Jangz, and Suk Ki Jung3

'Department of Horticulture, Chungnam National University, Daejeon 305-764, Korea
2Crop Research Institute, DoF Ltd., Pyungtaek 451-833, Korea
Chungcheongnam-do Agricultural Research & Services, Yesan 340-861, Korea

Abstract. This research was conducted to evaluate the influence of NO;:NH,4' ratios in fertilizer solution
on the vegetative growth and fruit yield of hot pepper (Capsicum annuum L.) through pot cultivation. The
Hoaglad’s solution was modified to contain various NOs;:NH,4 ratios such as 100:0 (A), 73:37 (B), 50:50
(©), 27:73 (D), 0:100 (E), and no nitrogen (F). Plants were transplanted into root substrates and the modified
solutions were applied as plant needed in plastic house. There were no statistical significances among the
treatments from A through D in the fresh and dry weights, and number of leaves 31 days after transplanting,
but elevation of NH," ratios in the solution decreased the fresh fruit weight 62 days after transplanting with
statistical differences. In the results of inorganic element analysis based on the dry weight of fully expanded
mature leaves, N and P contents as well as micro cations such as Fe, Mn, Zn, and Cu increased as NH,"
ratios were elevated 62 days after transplanting. However, those of macro cations such as K, Ca, and Mg
resulted in decreasing tendency. The elevation of NH,  ratios in fertilizer solution resulted in the increase
of EC and total N concentrations (NO; + NH,"), but this decreased the pH as well as Ca and Mg concentrations
in soil solution 62 days after transplanting. The K concentration in soil solution was the highest in the treatments
of C and followed by D, B, E, and A. The above results indicate that the proper NO;:NH, ratio in the
nutrient solution is 73:27 (B) or 100:0 (A) and the B solution is proper for the vegetative growth and that
of A is proper for reproductive growth stage.

Additional key words: nutrient uptake, soil chemical properties, toxicity symptom
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Table 1. Composition of nutrient solution used to investigate the influence of NOs:NH," ratios on the growth and nutrient uptake

of ‘Yeontaseok’ hot peppers.”

NH," NOs K* ca® Mg?* S0.% H.PO, cr

Treatment’
(mM)

A 0 15 6 5 2 1
B 4 1 5 5 2 1
C 7.5 7.5 5 5 2 1 13
D 11 4 5 5 2 5.5 1 13
E 15 0 5 5 2 7 1 18
F 0 0 0 0 0 0 0 0

*Micronutrient (in mg per L solution): MnCl>-4H20, 1.81; H3BOs, 2.86; ZnS0O47H20, 0.22; CuS04-5H,0, 0.08; H,MoO4-H20, 0.09;

and NaFeEDTA, 0.79.

YNOs:NH," ratios in treatments: A, 100:0; B, 73:27; C, 50:50; D, 27:73; E, 0:100; F, 0:0 (no nitrogen).
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Table 2. Influence of various NOs:NH," ratios in the nutrient solution on the growth characteristics of ‘Yeontaseok’ hot pepper

in pot cultivation 31 days after transplanting.

Plant Stem Leaf Leaf numbers Fresh
Treatment® Height Diameter Length Above Below Weight

(cm) (mm) (cm) first branch  first branch Total (g/plant)
A 35.8 @’ 10.6 a 17.9 a 26.4 ab 544 a 80.8 a 412 b
B 378 a 10.0 ab 18.8 ab 29.0 a 52.8 a 81.8 a 479 a
C 312 b 84D 16.9 ab 18.8 ¢ 50.8 a 69.6 b 33.0¢c
D 294 b 6.6 c 16.2 b 21.6 bc 504 a 720 b 29.7 ¢
E 291 b 3.3d 13.0 c 184 ¢ 376 b 56.0 ¢ 219 d
F 112c 26d 50d 6.8 d 72 ¢ 14.0 d 20 e

*NO;:NH4" ratios in treatments: A, 100:0; B, 73:27; C, 50:50; D, 27:73; E, 0:100; F, 0:0 (no nitrogen).
YMean separation within columns by Duncan’s multiple rage test at P = 0.05.

Fig. 1. The NO3:NH," ratios (0:100) in fertilizer solution caused
the appearance of Mg deficiency symptom with chlorosis on the
interveinal and marginal area of the lower leaves of ‘Yeontaseok’
hot pepper in pot cultivation 31 days after transplanting.
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Table 3. Influence of various NOs:NH," ratios in the nutrient solution on the growth characteristics of ‘Yeontaseok’ hot pepper

in pot cultivation 62 days after transplanting.

Number of leaves ;
Treat- Plant Stem Leaf Leaf Number erriUIIit v'::a?slr:t ngryht
mont” Height Diameter Length ~ Width ~ Above  Below of 9 9 9
(cm) (mm) (cm) (cm) first first Total fruits
branch  branch (g/plant)
A 84 a’ 11.2 a 2000 ab 7.0 ab 335 a 200 a 536 a 28 a 164 a 480 a 56 a
B 83 a 111 a 223 a 7.5 a 284 a 218 a 502 a 27 a 133 ab 496 a 57 a
C 80 ab 10.8 a 221 a 7.2 a 297 a 197 a 494 a 20 b 93 bc 470 a 54 a
D 77 b 100 b 20.7 a 6.8 ab 278 a 202 a 480 a 19 bc 76 ¢ 454 a 51 a
E 63 ¢ 8.8 c 18.1 b 6.2 b 163 b 142 b 306 b 15 ¢ 62 c 308 b 33 b
F 31d 40 d 85 ¢ 31c¢c 28 ¢ 18 ¢ 47 ¢ 16 d 96 d 21 ¢ 21 ¢

*NO3:NH,4" ratios in treatments: A, 100:0; B, 73:27; C, 50:50; D,
YMean separation within columns by Duncan’s multiple rage test

Fig. 2. Differences in crop growth of the ‘Yeontaseok’ hot pepper
62 days after transplanting as influenced by various
NH,":NO3 ratios in the fertilizer solution [(NO3:NH," ratios
in treatments: A, 100:0; B, 73:27; C, 50:50; D, 27:73; E, 0:100;
F, 0:0 (no nitrogen)].
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Table 4. Influence of various NO3;:NH,4" ratios in the fertilizer solution on the nutrient content based on the dry weight of the
fully expanded mature leaves of ‘Yeontaseok’ hot pepper in pot cultivation 62 days after transplanting.

Treatment’ N P K Ca Mg Na B Fe Mn : Zn Cu
(%) (mgkg)

A 341¢ 022¢c 343a 208a 068a 002b 370c 42c 69 b 56 ¢ 19 Db
B 368b 025b 323b 189b 054b 002b 427b 48bc 77D 81 a 20 b
C 397a 027 ab 323b 188b 047c 002D 488 a 54bc 121a 71b 2.3 ab
D 411a 026ab 3.07b 129c¢ 035d 0.02b 435b 62D 105 a 60 ¢ 2.3 ab
E 418a 028a 3.03b 095d 028e 0.02b 372c¢c 86a 113 a 46d 25 a
F 267d 012d 246c¢ 125c¢c 046c¢c 0.03a 30.1d 54 bc 37¢c 54cd 25a

*NO3:NH," ratios in treatments: A, 100:0; B, 73:27; C, 50:50; D, 27:73; E, 0:100; F, 0:0 (no nitrogen).
YMean separation within columns by Duncan's multiple rage test at P = 0.05.

Table 5. Soil chemical properties of root substrates 62 days after transplanting of ‘Yeontaseok’ hot pepper in pot plant culture
as influenced by various ratios of NO3:NH," in fertilizer solution.

T-N K Ca M Na

Treatment® (dSE-§1'1) pH m 9

A 0.33 ¢ 6.71 a 021 a 0.063 a 093 c 1.24 a 0.83 a 0.35 a
B 049 b 593 c 0.23 a 0.076 a 1.09 ab 1.19 ab 0.74 ab 0.31 a
C 0.64 a 510 d 0.26 a 0.076 a 1.17 a 1.14 abc 0.75 ab 025 b
D 0.73 a 453 e 0.26 a 0.070 a 1.16 b 1.09 abc 0.68 b 025 b
E 0.74 a 4.08 f 0.38 a 0.073 a 1.02 bc 1.01 bc 0.70 b 021 b
F 0.09 d 6.29 b 0.40 a 0.043 b 1.05 b 0.96 c 0.77 ab 0.35 a

*NO3:NH," ratios in treatments: A, 100:0; B, 73:27; C, 50:50; D, 27:73; E, 0:100; F, 0:0 (no nitrogen).
YMean separation within columns by Duncan's multiple rage test at P = 0.05.
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Yelanich and Biernbaum, 1990).
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