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Quality of vermicompost from sheep dung and sheep dung compost and
effect of their use on vegetative plant cultivation
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ABSTRACT: Vermicompost is widely used for planting. However, the cost is higher than that of using general
compost. Presently, ruminant animal excrement is widely used for vermicompost production. This research aimed
to compare the quality of sheep dung vermicompost (SdV) and sheep dung compost (SdC) and to prove the
effect of the application of these fertilizers for growing tomatoes and Chinese kale. A completely randomized
design with 6 treatments was used. The treatments concluded SdV application (T1), SdV with nitrogen equal to
using chemical fertilizer (T2), SdV+chemical fertilizer (ChF) (T3), SAC (T4), SAC + ChF (T5), and ChF (T6). The rates of
SdV and SdC were calculated based on 4,000 keg/rai, whereas 46-0-0 and 15-15-15 were applied at the rate of 100
ke/rai. The results showed that SdV gave available forms of macronutrients higher than those in SdC, whereas the
concentration of micronutrients was lower, except for extractable Fe. The application of fertilizers to produce
vegetable crops showed that the SdV +ChF treatment gave higher growth and yield of tomatoes than other
treatments. Using sole ChF gave the lowest growth and yield. Growing Chinese kale, which is a leaf edible and
short-life vegetable, by using SdV or SdC together with ChF, or sole ChF gave a higher yield than using them
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solely. Thus, SdV should be applied together with ChF to produce vegetable crops. In the case of organic
production, it must apply vermicompost of more than 4,000 keg/rai, which might not reach the economic gain.
Keywords: vermicompost from sheep dung; sheep dung compost; vegetable production; tomato; kale
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Table 1 Chemical properties of sheep dung vermicompost (SdV) and sheep dung compost (SdC)

Parameter sheep dung vermicompost sheep dung compost
(n=2) (n=2)
pH (1:5,material:water) 7.14+0.01 7.97+0.01
Electrical conductivity (ds/m) 284.50+0.99 196.50+2.81
(1:5,material:water)
Organic matter (g/kg) 119.10+1.27 110.40+2.26
Total N (g/ke) 17.72+0.00 20.20+0.00
Total P (g/kg) 4.36+0.17 7.64+0.02
Total K (g/kg) 6.50+0.14 5.20+0.14
Total Ca (g/kg) 24.90+0.28 13.80+0.21
Total Mg (g/kg) 3.90+0.07 4.50+0.07
Total Fe (mg/kg) 4,562.86+15.90 2,072.84+4.76
Total Mn (mg/kg) 617.46+6.06 343.67+1.62
Total Zn (mg/kg) 118.32+0.89 120.16+0.67
Total Cu (mg/ke) 19.98+0.11 25.34+0.03
Available P (g/ke) 1.39+0.05 3.32+0.004
Exchangeable K (g/kg) 3.66+0.004 2.46+0.12
Exchangeable Ca (g/kg) 9.64+0.17 5.47+0.86
Exchangeable Mg (g/kg) 2.29+0.04 1.52+0.06
Extractable Fe (mg/kg) 55.60+0.05 39.33+0.51
Extractable Mn (mg/ke) 36.40+0.06 121.40+0.82
Extractable Zn (mg/kg) 34.83+0.01 57.33+0.38
Extractable Cu (mg/kg) 1.44+0.01 7.18+0.06
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Table 2 Plant height, number of branch, yield and total chlorophyll in the leaf of tomato that growing by

using SdV and SdC both sole application and combine with chemical fertilizer

Treatment Plant height (cm) Number Total chlorophyll Number of Yield

1 week after 3 weeks after  of branch (mg/dm?) fruit per plant (¢/plant)

transplant transplant

T1 16.75™ 41.60° 11.33 0.163% 5.25° 236.64°
T2 15.50 36.00™ 10.67 0.160% 3.25" 122.54°
T3 17.75% 42.08° 11.67 0.178° 8.50° 425.09°
T4 16.50° 39.80°° 11.33 0.122° 3.75" 202.38"
T5 18.25° 41.67° 11.50 0.126° 3.25% 92.17%
T6 15.25° 34.62° 9.50 0.154° 1.50¢ 44.04°
Ftest xx xx ns . . xx
C.V. (%) 5.48 7.09 26.16 6.25 48.03 47.39
Note: "SNon-significant difference of mean among treatment (p>0.05)

“Significant difference (p<0.01), Mean in the same column with different superscripts differ significantly by DMRT.
T1 = SdV, T2 = SdV that nitrogen equal to using chemical fertilizer, T3 = SdV + ChF T4 = SdC, T5 = SdC + ChF, T6 = ChF
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Table 3 Concentration of plant nutrients in the soil growing tomato that were applied by SdV and SdC

both sole application and combine with chemical fertilizer
Treat pH EC Total N Avai.P Exch.K Exch.Ca Exch.Mg Extr.Fe Extr.Mn Extr.Zn Extr.Cu
ment (uS/cm) (g/ke) (mg/ke) (mg/kg) (mg/kg) (mg/ke) (mg/ke) (mg/ke) (mg/kg)  (mg/kg)
T 5.12 82.67° 3.3%® 412.91° 42.27° 1824.46° 410.28° 160.65 40.87° 12.41° 1.3°
T2 5.46 73.33° 3.7 419.33° 47.13° 2102.01° 343.56° 166.88 5273 16.36° 1.48°
T3 533 118.67° 3.9° 370.96° 5757 1,711.26° 259.15¢ 172.42 68.72° 14.00° 1.75°
T4 5.18 105.00° 3.8° 731.19° 189.81° 757.46° 326.03¢ 171.01 36.66° 10.58° 0.81°
T5 4.81 146.00° 2.9° 680.48° 177.38% 1032.59" 163.50° 164.95 30.69° 7.41° 0.62°
T6 4.65 84.67° 1.6° 1675.28° 97.43° 132.06° 14.52° 162.37 1.41° 1.06° 0.21¢
Fotest ns . o . x x . ns o . .
CV. (%)  6.79 7.99 11.16 18.57 8.91 19.26 9.81 4.58 15.93 9.09 9.91

Note: MNon-significant difference of mean among treatment (p>0.05) * Significant difference (p<0.05)
“Significant difference (p<0.01)
Mean in the same column with different superscripts differ significantly by DMRT.
T1 = SdV, T2 = SdV that nitrogen equal to using chemical fertilizer, T3 = SAV + ChF T4 = SdC, T5 = SdC + ChF, T6 = ChF
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Anudnduvleaneda Inwnadoy waaidey wavwunil@esluluegluyae 3.32-3.75, 2.6-22.8, 17.6-37.1 Uay 5.53-

8.46 n./nn. nsladeyaldifoufuanyaunsiiissegufedlvinrududurloanesa uraden uazwuniideululuuinnild

o o a

JonidnyauneiiiesegrufetegrallfedAnieada (p<0.05, p<0.01 kag p<0.01) dulnunadeulinanssiutiyu nsld

]

v
=

Jaialiswmedlnglinnudutugedu (Table 4)
anuiintureundn uusniila &ined uagvesuas 511.08-760.70, 219.61-348.64, 22.34-61.29 Uag 3.35-5.09
un./nn. auddiu nstddeyaldfeuiuainyaunziiiesedradewilivin wazdinzdlulunnnildyauny ndniieseeng

WenegalveddyBuwmneada (p<0.01) drwwnsnidadlinaliwnnsiuneadd delddendsaumevilianududuman

N o o

wianfla wazdensFlulumuduedniidedAgyneadfdieiseuiisuiuladenen 4 snunesnsiinuil ynnssudsly

7

LANGNNUNINEDRA (Table 4)
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Table 4 Concentration of plant nutrients in the tomato leaf that growing by using SdV and SdC both sole

application and combine with chemical fertilizer

Treatment N P K Ca Mg Fe Mn Zn Cu
(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (mg/ke) (mg/ke) (mg/ke) (mg/ke)
T1 23.6° 3.75° 2.6° 37.1° 8.46° 721720 219.61° 35.28° 5.09
T2 26.0° 3.38% 8.9° 17.6° 5.67° 584.11°  264.01° 61.29° 3.73
T3 42.7° 3.33 11.9° 34.0° 5.62° 760.70°  348.64°  26.97“ 4.34
T4 26.0° 3.32° 14.4° 25.5° 7.21° 554.67° 23491 22.34¢ 4.25
T5 43.0° 3.32° 22.8° 26.5° 7.11° 511.08° 32494 2598 4.15
T6 37.2° 3.72° 8.5° 32.1° 5.53° 512.42°  273.24° 45.48° 3.35
Ftest o * o o o o . . s
C.V. (%) 7.8 5.84 27.12 7.63 5.41 10.00 15.93 14.83 18.09

Note: MNon-significant difference of mean among treatment (p>0.05) * Significant difference (p<0.05)
“Significant difference (p<0.01)
Mean in the same column with different superscripts differ significantly by DMRT.
T1 = SdV, T2 = SdV that nitrogen equal to using chemical fertilizer, T3 = SAV + ChF T4 = SdC, T5 = SdC + ChF, T6 = ChF

2.2 mslddeyaldifiouanyaunzuazdensinyaunslunisugnazn
1) nandnAzi
nslatevsingaunssruduilownd Iinandmiminanuiniiando 87.14 n /fu sesawnde nisldloindifisadis
Ferlsimiinan 60.28 n./fu FosanenssuiBlinalsiuandreneadn nslaleyaldideuiuanyaunsita 3 nesuisling
WaTlsiunniam9adn waslinanndosnimsladensingauny warnislddewd dudminuimu egluta 7.01-13.58

n./fU UAagnssaItllunnanaeana (Figure 1)

120 -

100 - 87.114a
80 -
M Fresh weight

42.49bc

40 - ODry weight

28:P5c
2189c 209c
20 - 12.89 iz}c‘)l 724 12.54
0 i T T T T
T1 T2 T3 T4

Figure 1 Fresh weight and dry weight of chinese kale (g/plant) growing by using SdV and SdC both sole

3.58

T5

application and combine with chemical fertilizer T1 = SdV, T2 = SdV that nitrogen equal to using chemical

fertilizer, T3 = SAV + ChF T4 = SdC, T5 = SdC + ChF, T6 = ChF
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2) audimanaiivesfundaiuifenansn

nnmslenaniBmaaiivesiu ndsnfufswandanzii wud Meviulunssdsilddentnyaungifivs
ogaiienilraniian Ao 5.00 unnssegaiiddymsaifdeiSuiisuiunssuisoug mslddeiadsiusevilifiies
vosauanas milddevidnyauns viedeyaldifeuiuainyauwneiiissetadewihlvansiilwihveshiudesniinislddewnd
waznslddeinddmserilimnniliihvesiufisdy (Table 5)

lulnsiulufundslgnagth eglutag 2.4-3.1 n/an. diuvleaviesa Tnunal@ey uaade wasuuniideuegluyas
617.27-945.55, 97.43-246.26, 481.14-1,175.10 Uay 69.64-220.03 un/nn. n1slddendinyaunviiesedraser vl

'
a

lulnsiouienun uaglnunadou uaaiBen winfideniuandeuldunnildeyaldifoufuanyaunyegiedduddy 8
9@ (p<0.01) duvleanesaliunnsmisads nmslddeniiviesedufelilnuadeon waadoy uasuuniideslufu
wisgnazthaniladeyalditeuiuanyauns wieldlenminyaunzesndiodfnmeaia (Table 5) nisladeiaiisiusie
Lilshilillasiau uasweamesaunnssiunsadfloFouiivuiuladoyaldifeufuvieteninyaunzuuuider q nsld
Jowniismduladeninyaunsyilisnuaadouuasuuniifeuiuandasuldmnilddoninyaunsuuuide q (Table 5)
widn dangd LLazwammﬁaﬁmlé‘luawﬁqﬂqnﬂzih Wud1 agluyie 160.72-185.93, 16.20-30.00, 5.98-8.20 Uay

1+

0.63-1.10 un/nn. mslddeninyaunziiesesrufsvilisganariliufuaaninlddeyaldifeuiuainy awnzudliunne

9 Y Kl

NERR dunouaANd1meEda (p<0.01) nislddeaniiiilesegraieminlisadnanlufumnilddeyalditounuain

yaunzuazleviinyauny (Table 5)

Table 5 Concentration of plant nutrients in the soil growing chinese kale that were applied by SdV and SdC both

sole application and combine with chemical fertilizer

Treat pH EC TotalN  Avai.P Exch.K Exch.Ca Exch.Mg Extr.Fe Extr.Mn Extr.Zzn  Extr.Cu
ment (uS/cm  (g/kg)  (mgrkg)  (meg/ke) (mg/keg) (meg/ke) (meg/ke) (mg/kg)  (meg/ke)  (me/ke)
T1 4.62° 12433 2.4¢ 680.78"  163.83“ 757.17° 142.34¢ 171.46™ 17.91% 731 0.68"
T2 4.61° 9567 25  685.01°  180.64  920.60° 156.99° 167.45° 21.81° 6.71¢ 0.69°
T3 4.36%  375.67° 3.1° 617.27°  145.88"  1,175.10°  179.44° 160.72° 27.31° 8.20° 0.82°
T4 5.00° 93.33° 2.8° 645.18"  199.52°  1,078.78°  220.03° 185.93° 21.91° 7.97%° 1.10°
T5 4.54" 41433 2.8° 645.20°  246.26° 933.52° 177.05° 173.80° 30.00° 7.57%° 0.93°
T6 439 297.33 2.5 945.55° 97.43° 481.14¢ 69.64° 183.88° 16.20° 5.98¢ 0.63°
Fotest . . o . . . . * . o .
C.V.(%) 1.92 14.57 3.72 5.68 8.91 7.51 5.18 4.42 9.80 6.33 5.54

Note: " Significant difference (p<0.05) “Significant difference (p<0.01)
Mean in the same column with different superscripts differ significantly by DMRT.
T1 = SdV, T2 = SdV that nitrogen equal to using chemical fertilizer, T3 = SdV + ChF T4 = SdC, T5 = SdC + ChF, T6 = ChF

3) aAnududuvassinemnsneluluazii
Anudutuvetlulasiau weareda nunadoy uraguy wasuuni@eululuasth Tuwiaznssuds egludas

31.6-62.4, 3.44-4.08, 38.7-59.6, 16.0-27.3 uay 36.3-65.3 n./nn. mudiu nsladeyaldifeufiuainyauny wazdevinga

unghuutAl 9 ldlavilianududululasiou nuva@en wazuunidi@eululunenaisiusgslidedAgynieaia diu

Woaneda uazuaadeunuinnstalendnyaunyyilisiedainanluluaniladeyaldfeuaunnyawngegaditudidgmis

1+

a4 (p<0.05 uar p<0.01) nMsladainfiiiiesegrafsvilinmududusiaeineg lulugandlddeyaldfouanyauny vield

9 Y
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Jovsingaunzuuuiien o egadidddymsaio ondusiqueaioudsiunnsamsadfidessuiisuiunsdlaleninga
ung miladewniismdednilnglimmdudusgfnaiiudy (Table 6)

Anududurennin wueniida dined wasnewwndduluazin ogluyie 344.25-611.28, 106.28-181.80, 51.85-
108.92 uag 1.69-5.29 un./nn. auawiu nstadendinyaunzifivsegranemilinnududuveaninlulugeninldaleya
Tédeufuanyaunzegnaiifod iy Bameadia (p<0.01) Irnanssiuduiuneuns druussniia wazdangdlrualiunndng

1+

funsadd nsladendsumeiuldleyaldifounuilingn uwanila wardanzdlulugaininlawuuieny Jeyaldidoudu

@
WUURET 9 agnelitedAnBan1eada (p<0.01) wilduwansimneadfdunisldadeniiisssdinfion nsldlemisiuiue

v o o a

wiinyaungyibinnududuvessigianarilulugindtldyawnsuuumey 9 egradidudAgyn1eada (p<0.01) (Table 6)

Table 6 Concentration of plant nutrients in the chinese kale leaf that growing by using SdV and SdC both sole

application and combine with chemical fertilizer

Treatment N P K Ca Mg Fe Mn Zn Cu

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/ke)  (mg/ke)
T1 34.6° 3.59¢ 41.9b¢ 16.0¢ 36.3¢ 611.28° 110.27¢ 51.85¢ 5.292
T2 31.6° 3.51P 56.8° 18.7¢ 44, 5b¢ 406.57°¢ 131.80< 77.74° 1.69¢
T3 62.4° 3.48° 59.6° 22.5% 57.7% 433.25P¢ 160.55°¢ 81.80° 2.38¢
T4 36.5P 4.08° 38.7¢ 25.32 50.20¢ 344.15¢ 106.28¢ 58.39¢ 2.00¢
T5 60.3° 3.83b 45.1b 26.1° 56.7% 481.51° 229.41° 108.922 3.44°
T6 56.52 3.44° 45.9b 27.3% 65.32 443.60°¢ 181.80° 80.24° 2.25¢
F-test . * *x *x . *x . o *x
CV. (%) 9.61 7.66 6.56 12.20 10.04 13.95 11.64 10.11 10.37

Note: " Significant difference (p<0.05) “Significant difference (p<0.01)

Mean in the same column with different superscripts differ significantly by DMRT.
T1 = SdV, T2 = SdV that nitrogen equal to using chemical fertilizer, T3 = SAV + ChF T4 = SdC, T5 = SdC + ChF, T6 = ChF

3130
1. aunwdeyaldifoufuanyaunsuasleninyauns

MnanTasgileyalddeuiuildanniadesieyauny Wisuifsututendnyauns wud1 drntsilan
Yunaduniedngludeyaldfeufuanyawns unnideviinyauns (Table 1) ﬁgqﬁl,ﬁaamﬂmsﬁgauﬂzmmwue}aaﬁum
léFeudeiiqduvidtisgesaanedruruunmilisigemsiinlnesiugnuasuasseenuilugulosusnnnit (Kalantar et
al, 2010) mawsinlaggauvidluanimwindennisuendsiifllunesyaungwin wagmsiiyauns fénuwazduteundsnsnin
Tudhwarvesmsihdondnuisiadddnanlunisdesaasroudiuin fadezriunmstosaarsundunaiuinnii 2 weu A
aadaungiludnvardoundmauniosging

Joyaldifoufuanyaunsiinunaidon unaiBon win wazusanilalusuivmmn (Total) geandrendnyauny ue
U Tulnsiau veavleda wuniifen dingd uagvesunatienndt (Table 1) msidoyaldifeufuiiuinaunaldon
fanua saauaaidouiiuanidsuldgandidevdnyauny enadesnlussuudesvedléideuduiidonunadinessa
(calciferous glands) wanuaalusd wieunaidounsueiun Fadunandnildannalnnismuauarudunsavesoanadly
o¥uazvedldifiou Famnubunsafinainnisudesufansuaulaeenlasannmelas Tnsasussnounaadouineani gn

deinuandessuugstomsuasgnduieesnumieurivyaldifieudu (Robertson, 1936)
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USinusmomavan Aslulnsiou veanleda uarlnunadenvesoyaldifeuiunnyaunslusululnsiaufioun
(total N) P,0 wae K,0 whifu 1.77, 1.0 uay 0.8 % Inetmin anuddiu LﬁaLﬂ%‘auLﬁauﬁ’wwmigmﬂﬂﬁuw%‘éﬁﬁ’mumha
nsaivINsnEAs (2557) nudiiviinageniinaeiniimue Tnedostilulnsiaunmunlilifesni 1 % P,0, litfosndn 0.5 %
uay K0 laitfanndt 0.5 % lnstmiin daulensfnyaunzdsmdanaiaminiu 2.0, 1.7 waz 0.6 % lastmidn degenda

a +

WRsgItuReaiy egelsiaudiamnsadinUinasmemmanuisloyaldideudu uazdendnlilaefiaingfunisin

3 9

a

amsaandudiunanluiagsessumsdedldifouiu emsilildeuiuiu vietngAuiidwvidensin

q

definsanissnemslusuililulselovisedis wui Jeyaldifoufuanyaunsiinunadon unaioy waz
winiideuiuanivdsuldganifeviingauns sauveindnfiadaldganittendnyauny (Table 1) Wuidaiunanisfinw
99 Khan uag Ishaq (2011) finenuindeyaldifeuiuiiueaon uuniiden uaslnunadoniuandsuldunninenn
usnansAnwadstinuth weanesaiiduuslond wuanila dingd wasnesunsiiataliluleyaldifounnyaunsdesnite
niinyaung (Table 1) dmsureanedalinaviusadedtuiusgnunansAnyiuTeuiisulinusinemsiuiuuazya
ey luftuivihininnuas nuihusmameaesaluyaldifoudu (38.13 nn Asnmd) tesniilufuiisiuedeay (6.2
nN./48NM13) (Kokilamani et al., 2024) V'T’ﬂﬁawLi‘JuLWiszaaWa%’aﬁmﬁﬁ%mﬁumfﬁﬂ viovhufAzenfuneaiBoniiusanm
unluyaldifeudidnuianssuuges ilimeaneaoglusuiliidulsslemisiofis ogslsAny Sabrina uazaaz (2009)
senuiwyaldifeuiuiiauantivaad uarsmervnsiivganiAudifiuendesy Inslawiz anuguanidsunanlossy
weanlasaiduuslond uarunadeniiuanivdould Tngluyaldifoufugeninlufiu 67, 509 uay 98 % auddy uenainil
Gupta uazAmy (2014) 1891117 5190 TIUEN Ao Tulnsiau Woane3a warlnunaiBon sauvegasi Ao oA win
wisnila uazdangd lufeyaldideuanyalafanududugenitlugala sauks Kenasa et al. (2022) s1891unaN1S
Wisuiguaudinaaisenitdeyaldifoufuainyaln wazdeninainyald wuideyaldifeusull Sunidasveu
lulnsiousionun uazrleanadafiiudsslond unnirevin Tnsluleyaldifouduiidndindn 8.5 %, 1.70 % wag 20.15
un./nn. luvaugAdensinglen 3.71 %, 0.60% way 12.35 un./nn. Audisy widewsing fitew (7.40) snnindeyaldifoudiu
(7.23) nrantsAnwiafed wud dnilvgfuinausnemslusuiduusslenidululuianmafeiouinusgemns
v

2 uavaenslideyaldifauluntsinzugnuzilioma uasazdilunszans

1+

NNANITNAADINUI dusunstasgiivlavesnunzilomeidsiisuifisuszninnslddoyaldinounuainy

ERNY} U

wne waznslatensinyaunsifissegasien naldunnamsadanaluiiuanugs wasduiuie WeSsuileuseninms

+ 1+

Tatsyaldifeufivanyaunssnsn 4,000 nn/l3 Aumsldlutinaiflulaswuiisusiidumstddend wuin msldadey
Tédeudulusng 4,000 nn /s funzidemainugmdsandreugn 3 &t snnnimsldlusiinaidflulasauioush
funslddeinosnsdifoddymeadn aidosmnlunssuisiladeyalifeulutinaifiulnsauisusinivlddend 19
UFuaullesnii 4,000 nn/ls mslateniinusnuusiduundemeinaasydulaiifian seildomnieediifiewsn
ownsudnde lulnsiau veavle3a warlnunaden vieeraiiusmidudiunauvesusideiithamay udlinsunnsig ms
Tdamzdoniflufuiifinnugauauysaiin wlifsmefunaesyivlnesiindesnfssiudeddsusmemansui
§I1M0ININAN 5IMeINITENAasTn TuUSinauardadiuiiianzay (Brady and Wiel, 2002)
idefinrsanieinanaslsiladluluusidoma (Table 1) nuitlunsssusilddeyaldifoufuainyaunsyinli
paalsfladlulugeandmslddeninyauns wienisladeniiistegrusen egndlsinulaladuiusiuisunalulasou vie
wuniifenlulu Sessmsaeniussiuseneuiiddylunaelsilad (ssgns, 2543) udenaidunannnssuidsnanlisusg
wiEnfifissmelassmdniduddalunisadianse o-aminolevulinic Fudumsdauvesnisadnaslsiiad (Pushnik et

1+

al,, 1984) msnlaveyaldounuyinliluuzidemaiinaslsiadundulvnariuesafeiiuiunanisAneives (Atiyeh et al,,

9 Y



KHON KAEN AGRICULTURE JOURNAL 53 (5): 922-935 (2025)./d0i:10.14456/kaj.2025.64. 933

2000) Fasrenuindundvesuzidome wazaniies Mdleyaldifoufudaaclsiladainit nsdlldimyianduvdd Swonluls
wiswaziawlulify Wwuifeafunanismaasswes Mahmoud et al. (2020) inmasdltijoyaldifouiusmiulond Tudndu
uANA1a (100:0, 75:20, 50:50, 25:75. 0:100 %) fun1sUgnduAn (Phaseolus vulgaris L) wuin iloifisdadauvesie
waldifoufunndwilvivinunaslsiodluluduniiuiy
nsladeyaldifeuiuanyaunssmiudendiananseliuandnuzdemmnniian wnnsrsog1sdideddymsatndle

aaa

Wiulguiunssuizou sesawnmenislddeyaldifeuaunnyaunyedianes ddinaliunnssiunisladendnyauns
wialendnyaunssauiulewadl (Table 2) msldnzlawniiieseiufrduuzidomalinandniosun dulduduss &
usumenauntinandn vililaaindunsilawmelasusinoimisiiaunaannistadewniiiiliianissineimisvan

a a1

nssislddeiniiviliiflorvesiuanas wuinsdlddoindifssesaferfuilafio 4.65 udnsdlldtoyaldifeuduainya
uny uaznsladevsinyaunsifiesodiafedfiuiifitoy 5.12 uas 5.18 muadiu (Table 3) msildtoinivilifileviuanas
\esnntoinifadutsnauenafiuideivhuwandulevielinanndadunse wu wesludendamn lowesludew
woaisin (e9ms wazaz, 2541) asnisvaaesiiiinislatogiForude Sdinanndadunsnduiontu WeAudunsa
dsnalsl weaidon uazuundidondiuandeuldm dmanisiinmesinuainniseaesd nadlddewndifssesrafend
wea@ey wazuundi@euivaniudsulaluiu 132.06 waz 14.52 un./nn. luvaziinsdlddoyaldifouiuanyaunsivil
USinauunaldey uazuunfilougata 1,824.46 uar 410.28 un./nn. uazmsldlendnyaunzifiesegaufeiiunadon uay
wuniBeuiiuaniudeuld 757.46 waz 326.03 un./nn. (Table 3) uanainilanuanisfinu wuin nsdilddewndifiesedng
FerduiiuTunauania danzd uasvesuasiosninnssuisilddeyalditeuiuanyauns viensldteninyaunzegied
teddymneadin (Table 3) Fdlufundsgnasihilinalulufiemaieriu (Table 5) o nioailifiyasndend

+

wenandananudunsafiinainnisladewnisumeiuleyaldifounu niedeninainyauns dwmaliyasinainde

9 Y

fananazansesnuluguiifgeldldundu awduldanaududuveandn uusnila uardinsdlulunsdomaiiiuiu
ogawiutn (Table 4) WuAnafuiiusnglunisugnazth Taslomzenuiduduvesussniia uasdingdlulu (Table 6)
nawdnuziomelunatsnssnitiinonisiunauin (blossom end rot) Wedenaiiosaniiusumunadoulsl
iisamelneianznisuiiildamgdoind idesnueadsuiiunumddylunsahesiugadilintieadudausdaedu
psAUszneLvoILAaTLIAma WeTueaduulsifismeriliniusadlinfusuiansguivedinauinaiunaionin
Hudauiireudreuns (ssgms, 2503) illeiiafuunaitedenisidivhaisvenden uasiuaiideiduainglsafia Fanns
Samaudtgmniafefunaiessidomaiiugnlufunsnfitinumasosgnusdomeuadedsndusednuoly e
o1msfananfnfunandnuzidemeiiugnsaenslalelunnnssuiBuntesunnsrsiuly
nslileyaldifeuiunnyaunsdunmsugnindulussinnest Ssdiorduniuzdemeanoudiann wui nsld

Joiafiiesegafewazmislddendnyawngsmiulawmilinadauinniinisladeyaldidoufivainyauny (Figure 1) viail

£%

Wesanazdnduiimergduasgydvlndinislddeduniddeddnalunisdesaaiswaz Uanuasssinemisiiveanunln

= v oA o+ = v & €1 A Yo a A a = a v & a a '
LWENWEJHUWGUSLWUQJWIQEJLﬂmazmsﬂ,mLiﬁLUuUiziﬁﬂlumaWﬁjlmwu% LﬂJE]Wg\]’]im']a\ﬁﬁqﬁlaqwqﬂvuﬂuwaﬂLﬂ‘ULﬂEJ'JNaNam NUI1

' ¥
aa =% aa

nssudsnladeniiilnunadouviseglufudosuinidleaisoufisuiunssuisau fudlunssudsilasulnunadoy

=

Aoudsnandenauans 15-15-15 uailesanidefivlasiazgalnwnadenvulvasauluduliuin Jsaenndesiuaiu

v o | 4

fudunnululuazihnsallddandsiumeiinnudutursuiiguliessudisuiunsaladeyalddouiuanyauns w3eld

9 Y

o—

v
=

Joniingauneifiesetiaies (Table 6) uenanillnunadendaudusgifivaunsogafavuldldamiuaiudenis mndu

Tufusinalnuadeuiivaniudsuldunn (Brady and Wiel, 2002)
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G
Jayaldifoufuinyaunsdsinemsunnaealusuiidudsslevinefivgenirdoninyawny luvaeiigasindini
aniusawan walunisugniia wui dusumsdgnusilemadaduiivengen wassuuseniuna nsdlddeyaldifoudiu

1+

wiolendnyaunzifissegraientiu nmsladeyaldideunulinainildaleninyauny egnlsinuaisldasuiulend dmsu

nsugnazthduduiivinfuusenuluiifiongdu aslddendsuimenileyaldifouiu uarleninyauns Weswindenis

ﬂ’ﬁﬂ%aﬂEJ‘U@QS’W;]E]TVH?E]E]ﬂll’]E]EhQi’JﬂL%’J
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