F18IUNTUTTINNNITINITNAAR UG RTU TR ASIT 7
o o @ o a
Fui 18— 20 wamnAx 2553 o Teausw eluaws sauinnwalan

uauainsitleaziluAianmaly sanisiadgiulauazannIWNRARUENEINUNUgNHEN
Influences of Amino Acid Chelate Foliar on Growth and Seed Quality of Hybrid Sweet Peppers Seed
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ABSTRACT

The objective of this study was to test the application of amino acid chelate foliar fertilizers on the
changes in growth, yield and quality of sweet peppers seeds. The treatments consisted of two levels (FM and
FCB) of fertilizer formulas, three levels (0.5 cc/l, 1 cc/l and 2 cc/l) of concentrations and four levels (weekly,
once for two weeks, two weeks prior to flowering and two weeks after flowering) of application times. The
experiment was conducted at two productions in Mukdahan Province areas for 10 months. There is no
statistical difference among treatments for plant high, branching levels and developing fruits. However,
weekly application seemed to give higher yield. Weekly application of foliar fertilizers for both formulas at all
concentrations seemed to give higher seed weight/plant and 1,000-seed weigh than did the application once
for two weeks. Weekly application of foliar fertilizers resulted in greater seed germination of more than 90%.

Plant analysis indicated that most of nutrients were accumulated in the plants and small amount of nutrients
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were translocated to seeds especially for calcium and boron. Applications of both fertilizer formulas had
positive correlations with seed weight and germination under laboratory conditions and greenhouse
conditions, indicating that the application of amino acid chelate foliar fertilizers could improve seed quality.
There were significant differences among treatments for calcium in hybrid sweet peppers seed.

Keywords: seed quality, amino acid chelate, foliar application
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ANNANAUS (correlation analysis) Ine lElLsunsnaimsein1eatian SAS (statistical analysis system, version 9.1)

Table 1 The detail of treatment of foliar application on hybrid sweet pepper.

Concentration rate Applied time
Code Treatment
(cc/1 lit (water)) (day)
Control Control 7
FM1-7 FM 0.5 7
FM2-7 FM 1 7
FM3-7 FM 2 7
FCB1-7 FCB 0.5 7
FCB2-7 FCB 1 7
FCB3-7 FCB 2 7
FM1-14 FM 0.5 14
FM2-14 FM 1 14
FM3-14 FM 2 14
FCB1-14 FCB 0.5 14
FCB2-14 FCB 1 14
FCB3-14 FCB 2 14

3. NAMINARDILAZIANTO

1. mawasuulasrainmsasayiula

uansnaaenIg vdansluunninmnugnuan ludnsaududuiazdasaan lunisaanuuans et
TULUAILARTDUNHATNT AU 2 378 NUTIAINHGIFIU Sruautu wazsUNaTIR AN TB NI NS 2 wilas

Tddanuuansglunsatifiusnatsunann Adoaa duualiindinisilenluyndiland Rainsmeuauasle

1
1 a a

andnguin i ldFuanialuasnadesiu Mungkunkumehaw et al. (2005) AldAns1ansNarasasnada

]

Tnunaden uazupalTaFoNANARLAZANINIMNAARLT TN ARUNAn TR UG LA 60 - 3 WeaanaFawudn nng

a q

'
a )

wigyiAuInaasiadasiu linsneuausssanislddauazafinaasanld dowludunandnaasdadasnudnid



rd

a 1 a a [ s a
wara9n15itlgasiluaiann el samsiasgAulauasAMMWINAANUENTNUIIUGNHEN 53

] th

nismevauatsianisldlauazainaesls wnaoiuiy agtluazanie (2544) 1HANET 8nEnaze9aniy

dsz@nsnmansils (lraeu taW-1) NdseanandsuazAnINIWNAATUTA AR ldas Ao Lavl-1 wudn 16l

a

uan lFnTRTUALI d9unnAAnTFRdALTENaLHARAR WLNRNWILKNAREAWANNLL AR E#ATNTINET 1

494nHANRALBE TN 3.7-6.7 HARE AruuilasaaanEaINgsedl 2 Hanuiunasasiuinty 2.2-3.8 uasasi

A a

vy %
ARUDNAIE AB WIN

o

(Table 2-3) wanaini wudn A uIuKasaRudINa T uinuagaLa I nRuE

1 v

WAUANNINEATNIINEN 1 Aniinnaaniafesiafugeqa (Table 2-3) TeaanAfasiU Solaiman and Rabbani
(2006) WL TUIUHARDAULRINLTDNAN AU N P Kua S Huani e unasa i utuas e nsnismana
hntinuaanALeRugIgALTLREL UL Varis and George (1985) 91691131 F2ALII8E T ANARBNNIAANS

2 I

10anzdawmARNan I mingaNesnanansesiugega vinAu 1,159 nfuseilediauiunguacuAN a1nng

ATMITNINAARUEWIN U WU HARR U N LA LN Ea nulastesneasnssed 1 Auansin

§94n (7.54-9.38 n3N/1000 wén) Ineanizialiide FM nagluganunn o 4laf (Tadle 2) ldaenadasiu

al

Mungkunkumchaw et al. (2005) N lfAnsanEnasasaanaa unadan uazunaifa o NananLaLAnNIN
WARRUGHAaLNAR IaRUf UL 60 — 3 Waanadanudn nsldijaneanefariliiiugn 100 wWaaLazwIA

PRUNAATUNA AT LAZTUNANANANT Y

Table 2 Influences of the different amino acid chelate foliar on number of fruits/plant, seed weight and

1,000-seed weigh of sweet peppers of farmer-plot No.1.

Treatments  number of fruits/plant’  fruits weight/ plant ~ seed weight/plant”  1,000-seed weight "
(fruits) (kg) (9) )
Control 4.9 a-d 1.43 14.37 ab 7.54 k
FM1-7 5.8 abc 1.67 13.23 bcd 8.25]
FM2-7 6.1 abc 1.66 14.64 ab 9.38 a
FM3-7 5.2ad 1.56 14.46 ab 9.32b
FCB1-7 5.3ad 1.52 15.05 ab 9.16 c
FCB2-7 6.7 a 1.70 16.75 a 8.80 f
FCB3-7 6.4 ab 1.75 14.89 ab 9.08 d
FM1-14 3.7d 1.12 10.64 d 8.62 h
FM2-14 5.0 a-d 1.34 13.88 abc 8.64 h
FM3-14 4.8 bcd 1.48 12.72 bcd 8.52 ]
FCB1-14 5.4 a-d 1.54 14.48 ab 8.93 ¢
FCB2-14 4.4 cd 1.19 11.00 cd 8.729g
FCB3-14 5.0ad 1.40 13.09 bcd 8.92e¢
F-Test * ns * >
C.V.(%) 17.98 15.34 12.22 0.37

ns, *, ** non-significant, significant at p<0.05 and p<0.01 level. respectively.

"Means within a column followed by the same letter do not different significantly according to DMRT.
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Table 3 Influences of the different amino acid chelate foliar on fruits/plant, seed weight/plant and 1,000-seed

weigh of sweet peppers of farmer-plot No.2.

Treatments  fruits/plant " fruits weight/ plant”’ seed weight/plant”  1,000-seed weight
(fruits) (kg) (@) )
Control 2.7 bcd 0.73 bcd 7.69 6.98 ]
FM1-7 2.4 cd 0.64 cd 6.27 7.31f
FM2-7 2.4 cd 0.62d 6.73 6.74 k
FM3-7 3.3 abc 0.89 abc 8.55 7.52b
FCB1-7 2.8 a-d 0.71 cd 7.56 745c
FCB2-7 2.8 a-d 0.74 a-d 7.55 7.15 ghj
FCB3-7 3.7 ab 0.98 ab 10.54 7.34 e
FM1-14 3.0 a-d 0.77 a-d 8.50 713 h
FM2-14 2.9 a-d 0.79 a-d 7.93 7.08 i
FM3-14 3.8a 1.00a 10.19 7.38d
FCB1-14 3.3 abc 1.00a 8.88 71949
FCB2-14 2.2d 0.59d 5.91 71849
FCB3-14 2.8 a-d 0.83 a-d 7.55 7.58 a
F-Test * > ns >
CV% 18.55 17.38 20.68 0.29

ns *,** not significant, significant at p 0.05 and p 0.01 respectively.

"Means within a column followed by the same letters are not significantly different according to DMRT
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NAABIYBY Coffelt and Hallock (1986) 13181911491 Unnaunaanasalundntadselanduius (correlation) Ay
wafifusiAnnusanteandnviniu 0.598 sesainuaaidends A andniisgee 0.965 uanantidsaanadeiv
Chapagain and Wiesman (2003) Wi41 Niliamnanla3uile Nutri-vant-PeakF Taaniswiunigluinasianaunan
= o 2 T < s = é’ = = g = oA

waanz@awe IneinlrilefidudaeaniinTuuasNaNANNIMEELEINTT 48.80% HN1THINALUBINA LAY WNA
a; 3 ' g dll + = o 4 61 o <3

fua Andn lunguacuan wesainsinenstutlonieludumumin e ulsddeauillueulaanlefuresnsn
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Table 4 Germination percentage and speed of germination under laboratory and greenhouse conditions of

sweet pepper seeds of two farmers plot in Mukdahan.

Germination (%) Speed of germination
Treatment Laboratory greenhouse (Plants/day)
Farmer No.1  Farmer No.2 Farmer No.1  Farmer No.2 Farmer No.1 Farmer No.2
Control 91.67 de 91.33 bcd 97.33 a 89.00 e 12.57 ab 11.19 ab
FM1-7 89.67 e 91.00 cd 97.00 ab 90.33 de 11.40 bcd 10.52 ¢
FM2-7 96.67 ab 90.33 cd 97.33 a 89.00 e 12.38 abc 10.81 abc
FM3-7 95.67 a-d 89.00d 95.00 abc  90.33 de 12.12 abc 10.93 abc
FCB1-7 92.33 b-e 90.00 cd 98.00 a 90.67 de 12.33 abc 10.79 abc
FCB2-7 96.33 abc 95.33 a 98.67 a 93.00 bcd 12.90 a 11.38 a
FCB3-7 90.67 e 89.33d 93.00 abc  89.33 e 11.52 bcd 10.67 bc
FM1-14 96.67 ab 95.00 a 95.67 abc  95.67 ab 11.95 abc 10.95 abc
FM2-14 91.33 de 94.33 ab 97.00 ab 95.33 abc 11.19 cd 10.57 ¢
FM3-14 92.00 cde 95.33 a 97.33 a 94.33 abc 11.29 cd 9.69d
FCB1-14 97.33 a 90.00 cd 95.33abc  90.33 de 10.38d 9.98d
FCB2-14 91.67 de 96.00 a 96.33 ab 96.67 a 12.14 abc 10.64 bc
FCB3-14 93.00a-e 93.00 abc 91.67c 92.00 cde 9.21d 9.45d
F-test . ok x ok . ok
CV.(%) 2.58 1.92 2.27 2.02 5.61 3.03

ns *,** not significant, significant at p<0.05 and p< 0.01 respective.

"Means within a column followed by the same letters are not significantly different according to DMRT

3. MAATISAEERIMT IUABULALIUAIUA ] VBINENUNU

wud Auildugnuinuanusie 3 uasilanindlunse SenduieingUiunans fumsgenie
ping ) Heaiatunane uazainnisiiaszisineisludeusing - aeeninuu wudnisldile FM uaz FCB
ﬁﬂﬁmﬁgmmﬂua"ﬁﬁuu@:‘lnLﬁu%w,wiﬁmmLLﬂa‘ﬂmuﬁﬂu%qzﬁq Aranenali Bergman and Kenworthy (1958)
fjwL‘f‘immmmﬁ'quimgLLﬁfJmmzmﬂmﬁ;mmi@zLiﬂiﬂmmmgiummmﬁwﬂuLL@%LLN'LLSLU uaz Huguet (1964)
TghnsiiaszidiureuiuluuaziulusanudnBuan Puaz N TuwsulusinndnAwly ansfisunns Ca
Tufulusnnndusly wenanteniduiiinn Ca anuilasiaetnareansnansmed 1 hidaauuansinmis
4 doundaainmanmed 2 deldiamsluudaiiiunn ca WndwilenRanidfiauiunsldlogrsau uas
wuse Fe Mn Tuansuuazlululfannmanndy Cu zn uaz B dowluudaiugninuau Hifiuimusnenmg
ainsing ) ladusansneiulunieatis anduss Fe (Table 5 uaz 6) %ﬁmm‘lﬁlﬁudﬁmaﬂ%ﬁmmL%’u%’ummm@

219119 wazdnan Wielulimnnzan iwelfiwdaldaneimanuau Insanizen Ca



a ' a a 3 o a
56 warain1slitlaasiluaianniely san1siasqiaulnuasAumMWINEANUE NENUITUGNHASN

Table 5 Plant nutrients in sweet pepper seeds to receive the different of formulas and concentration of foliar

fertilizer on farmer-plot No.1.

Nutrients in sweet pepper seeds

Treatments P K Ca Mg Fe Mn Cu Zn B
(%) (ppm)

Control 0.58 0.93 0.04 025  79.95° 2283 1399 25093 4.26
FM1-7 0.58 0.97 0.03 026  8533% 2430 1512  26.48 417
FM2-7 0.56 0.92 0.04 025  77.72% 2313 1438 2555 3.81
FM3-7 0.59 0.95 0.03 026  8150° 2252 1510  25.88 3.21
FCB1-7 0.59 0.94 0.04 026  83.09"" 2355  13.81 25.42 4.01
FCB2-7 0.59 0.98 0.04 026 82389 2389 1452  26.28 4.35
FCB3-7 0.58 0.94 0.04 026 83457 2393 1585  27.93 3.97
FM1-14 0.58 0.94 0.04 026 8092 2308 1565 2572 3.43
FM2-14 0.59 0.95 0.03 026  8152°° 2338 1510 2592 3.64
FM3-14 0.58 0.96 0.04 025 8042 2298 1412 2578 433
FCB1-14 0.57 0.93 0.04 025  82.77°° 2444 1533  26.07 4.10
FCB2-14 0.57 0.92 0.04 025  79.74* 2365 1416  27.34 4.54
FCB3-14 0.58 0.95 0.03 026  83.12° 2431 1555  26.60 4.54
F-Test ns ns ns ns > ns ns ns ns
C.V. (%) 5.35 4.35 7.83 3.88 10.10 5.35 411 2.51 5.66

ns,™ not significant and significant at p<0.01 respective.

"Means within a column followed by the same letters are not significantly different according to DMRT.
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Table 6 Analysis of nutrients in sweet pepper seeds to receive the different of formulas and concentration

of foliar fertilizer on farmer plot No.2.

Nutrients in sweet pepper seeds 4

Treatments P K Ca Mg Fe Mn Cu Zn B
(%) (ppm)

Control 0.61 0.97 0.05 0.26 86.39  21.34 1328 2964 413
FM1-7 0.60 0.98 0.05 025 8201 2095 1347 3152 4.49
FM2-7 0.57 0.96 0.05 025  77.03%  19.82 1259  30.78 3.14
FM3-7 0.60 0.96 0.06 026  80.62" 2007  13.01 31.30 2.33
FCB1-7 0.61 1.00 0.06 026  8348" 2136 1326  30.98 3.58
FCB2-7 0.61 0.98 0.05 026  87.52%" 2107 1399  31.02 4.44
FCB3-7 0.59 0.97 0.05 025  77.99%° 2027 = 12.71 31.62 3.75
FM1-14 0.60 0.99 0.06 026 8053 2034 1318  31.63 2.5
FM2-14 0.61 0.98 0.05 026  81.02°° 2113 1314 3175 2.94
FM3-14 0.60 0.96 0.05 025 86.85°" 2075 1342  30.29 4.31
FCB1-14 0.59 0.97 0.06 025  78.99"°  20.32 12.90 31.12 4.05
FCB2-14 0.58 0.96 0.07 026 7857 2056  13.60  31.46 4.03
FCB3-14 0.59 0.96 0.07 027 8237 2226 1365  32.71 4.34
F-Test ns ns ns ns b ns ns ns ns
C.V. (%) 5.17 7.40 7.85 5.59 10.10 5.35 3.91 4.96 3.19

ns,”™ not significant and significant at p< 0.01 respective.

"Means within a column followed by the same letters are not significantly different according to DMRT.
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Table 7 Correlation coefficient between nutrient in sweet pepper seeds and seed quality to the different of

formulas and concentration of foliar fertilizers on farmer plot No. 1 and 2.

Type of methods in
P K Ca Mg Fe Mn Cu Zn B
agriculturist no.1

seed weight (g) 0.107 0.168 0.334 0.248 0.286 0.311 0.741**  0.530 0.009
Seed germination in

0.091 0.128 0.031 0.239 0.019 0.079 0.224 0.011 0.344
laboratory (%)

Seed germination in field (%) 0.251 0.060 0.134  0.050 0.1647 0.006 0.192 0.443 0.359

Type of methods in

agriculturist no. 2

seed weight (Q) 0.260 0.033 0.443 0.315 0.172 0.419 0.195 0.331 0.106
Seed germination in laboratory

(%)

0.154 0.073 0.199  0.379 0.358 0.186  0.663* 0.102 0.061

Seed germination in field (%) 0.098 0.087 0.334 0325 0.088 0102 0478 0283  0.099

*, ** significant at p<0.05 and pP<0.01 respectively.
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