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Nutrient Applicatton for Papaya in Varlous Soils of Northeast Thalland

uenn gy, AuBnm doganesd’, qranad ulnedy’, #ad rdummmar’
Mongkon Ta-oun', Santibhab Panchban', Sumpdng Pruangka ,and PatchareeThera]indakaiorn

Abstract
To study the suitabla nutrients for papaya growing in different texture soils of the Northeast, the experimental

design waé factorial in RCBD with 3 replications. Nutrlehts were separated into primary, secondary, trace Iélements and
cemplete nutrients. The application rates were in low, medium and high in sandy or loamy sand(KKU), loamy or 'sady
loam{Prayoun} and clayey or loamy clay soil(Nong rue) . Results indicates that trace eléments. were 'essential for’
papaya growth only in irrigated rainy season(Prayoon) while secondary e!erﬁents were more influence to growth for
papaya grown with irrigation for the whole growing season( KKU and Nong rue). The cbmp|ete nutrients were essenti‘al
for increasing yield in all 3 solls. The application of 3 time of lowest rate gave the average Kagnuil fresh fruits of 2478,

494 and 4376 kg/rai while the lowsst nutrient rate gave only 1628,311 and 3356 kg/ral all 3 soils. In sandy soil, cow -
marmure event at 12 kg/plant stifl gave yield only 2228 kg/ral, The lowest rate of rinary, secenday, trace element‘s and
complete nutrients gave fresh fruit weight of 2320, 1395, 619 and 2934 kg/rai. Respectively, while the high rate g.;ave.
average fresh fruit weight of 3624. 21é5. 529 and 3887 kg/rai.

Key words: Nutrients application, Sand texture, Loam Texture, Clay texture, Northeast Thailand, Papaya
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Mineral Fertlizer Grades and Rates of Application for Papaya Growth In Various Soll Types

aapa drgu’, fufinw Mopanasd’, gined wineAy’, Wad rtumiaas’
Mangkon Ta-oun', Santibhab Panchban', Suttipong Pruangka®, and PatchareeTherajlndaka]o_rn'

Abstract
. Various basal rates of mineral fertilizer(15-16-15, 13-13-21 and 8-24-24) application and mineral fartilizer(15-

15-15, 13-13-21 and 16-16-8X application as top-dressed were experimented in sandy or loamy sand soil of Nampong
series, loamy or sandy loam .soil of Korat series and ctayey of loamy clay soll of Roi-et seriss at various rates for
papaya growth. Experimental design was factorial In RG‘BD with 3 replications, Results indicated that based
" application of 13-13-21 had more influenced for growth than 15-15-15 and 8-24-24 by the average fresh fruit weight of
. 2638, 2602 and 2079 kg/rai respectively. The application rates of 0, 1d0. 200,400 and 800 g/plant gave a significance
different fresh fruit weight at 751,1943, 2396, 3152 and 3958 kg/rai respectively. Fertilizer grade of 13-13-21, 16-16-8
and 15-15-15 apply every month in sandy, ioamy and clayey soils for 5 months gave no statistically difference for fresh
waight of stem and root of Kak Null papaya variety but there was a better trend from 15- 15 15 fertilizer grade in at 3
scils. The average fresh root weight from the 3 fertlhzer grades for sandy, loamy and clayey soils were 1.58, 1,39, 0.89;
164, 1.£5, 1.34; and 1.76, 169 and 1.15 kg/plant respectively. It was suggested from this experiment that fertilizer
grade for papaya growth and yield the pre-flowering stage waé 15-15-15 while 13-13-21 was better after flowers were
- ferlilized.

~ Key words: Fertilizer grade, Fertilizer rate, Korat Series Soll, Napong Series Soil, Roi Et Series Soil, Papaya Growth
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Abstract

it was found, during the investigation of boron status under different water and soil management, that
applying chemical fertilizer grades 15-15-15 or 16-16-8 or 13-13-21 associated with organic fertilizer ‘and borax
compound increased leaf and petiole of papaya grown in Northeast Thailand. Field survey assoclated with
semi-structured interview was applied in this regard. The study revealed that papaya plant grown on loam and
loamy sand soils contained boron in leave and petiole 47.57 and 29.85 ppm, respectively. In the case of nil
application of borax compound, boron found were 20.42 and 18.11 ppm. Haowever, applying only chemiéal fertilizers
at the rates of very low, low, average, and high applications in loam soil showed the trend to decrease boron
content in petiole;‘ They were 31.90, 30.19, 18.11, and 16.68 ppm, respectively, Mulching effects did not show
signiiicant difference regarding boron content in petiole. Basin Irrigation associated with sprinkler Irrigation showed
higher boron content In petiole (24.49 ppm) than sprinkler irrigation 6nly (20.62 ppm). It was also found that, papaya
grown under the condition of fallowed up cultivation of soil management showed lower contents of boron In
leave and peticle than those grown under inter-cropping system (papaya plant and fruit tree) and those grown on

paddy bund,
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Table 1. Boron concentrations in papaya plants from different rates of fertilizer with different soil

types.
- Fertilizer rates -
Seil type Plant Plot Lowest | Low Medium High
parts condition 5 B B B B- B B; B+
)

Course/Sandy  Leuves Complete '32.88 - 1810 - 22,26 - 21,13 -

SD 0.01 - 001 - 206 - 6,78 -

Incomplete 20.02 -, 128 - 1654 - 1420 -

Sb o0t - 0.01 - 550 -~ 0.87 -

Petioles Complete 3092 - 14.08 - 21.04 - 19.900 -

SD 0.01 - 0.01 - 2.74 - 6.49 -

Incomplete 10,45 - 18.27 - 14.88 - 13.58 -

SD 0.01 - 0.01 - 3.66 - .01 -
l.oam or Sandy  Leaves Complete | 37.80 - 30.87 41,05 20.42 47.67 17.07 34.68
Loam - SD 0,01 °~ - 1546 16,20  8.38 30.62 6.17 24,04
Incomplete  30.43 - 25,37 36,08 18.54 42.66 16.47 27.79
SD 0.01 = 1273 1612 .19 31,32  4.84 1790
* Petioles Complete 31.90' - 30.16  33.86 18,11 20,85 16.68 26.47
SD 0.01 - 12,83 1005 578 4.08 477 8.97
Incomplete  26.49 - 2528 20,08 1543 2239 1560 10.13
SD 0.01 - 11.65  16.24  2.68  0.98 .67  7.86
_Clz'xycy Leaves Complete 43.47 - 20,60 36,85 21.23 - .25.02  44.12
SD 13.08 - 212 844 520 - 0.01 22.51
Incomplete  40.90 - 17.01 .30.05 16,80 = 18.63 ~ 37.53
SD 13.69 + - L18 744 636 - 0,01  18.53
Petioles Complete 42,36 - 17.60 3845 17.04 =~ 24.70  30.43
SO 1mes - 0.82 1449 014 = 6.17  0.01
Incomplete  34.25 - 17,01 28,82 18,74 =~ 17.22 27,47
Sb 12.30 - 100 . 0.00 020 - 3.08  0.01

SD: Standard division, - = not farm
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‘Table 2. Boron. concentrations in papaya plants from different water management, plot conditions

and mulching methods.

. | .
Mulching Method Water management I."Growing condition
Soil type Plant Plot Plastic No  Conven Sprinkler Sprinkler ,i Bed With Contour
parts — condition  mulching plastic  tional with burrow | fruit tree
C():lrxc\/ Leaves  Complete - 2546 32,88 23.49 25.92 '! 23,07 32,88 -
Sundy D - 816 0.01 0.33 0.01 816 001 -
Incomplete - 15,76 20,02 16,21 18,67 / 1490 20,00 -
sD - 8,56 0.01 3,62 oor ! 32 0.01 -
Petioles  Complete - 22,08 30.02 20.82 24.49 21.39 30.02 -
sD - 6.82 0.01 .96 0.01 6.27 0.01 -
Incomplere - 1046 14,33 12,86 14.04 19.;15 -
SD - 2,87 0.0 2.25 0.01 2.05 0.01 -
Loam or  Leaves Complete - 31,01 ‘44.39 29.11 20.47 26,81 46.63  42.71
Sundy SD - 17.80 11,79 13.83 6.64 17.27 8.96 13.75
Loam Incomplete - 26.37 38.99 24,13 17.64 21,56 38.61 39,14
Sb - 14.83 13.80 14.82 13.80 7 12,75 829 17,67
Petioles Complete - 26,06 40.64 22.27 23,87 20.82 37.08. . 42,50
SD - 10,36 850 7,06 5.99 5,75 7.46 3.08
Incomplere - 21.32 33,54 18,37 14.93 16.48 35.09  33.05
SD - 9.98 9.85 7.14 2.79 4.58 9.06 - 10.34
Clayey Leaves Complete  33.00  35.00  ¢7.6¢ 25.02 29,23 28,88 55.55 46,88
SO 0.01 " 15.18 8.5 70,01 14.41 . 13.80 6.66 9.34
Incomplete 27,55 31,75 43.69 25,15 18,63 24,81 53.02 42,80
SD 0.01 14,36 10.3¢ 12,07 0.01 " 11.66 6.96 1130
Petioles 'Completc 36,94 3201  50.40 20,75 30,43 2166 5498 4791
SD 0.0 15,28 814 483 0.0 5.14 11.12 6.03
lnconiplcw 26,30 25,80 39,02 17.58 27,47 18.41 4319 38,77
SD 0.01 10,69 6.26 1.85 0.01 3,35 4.17 8.96

SD: Standard division, - = not furm
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‘Table 3. Boron concentrations in papaya plants at different ages'from different rates of fertilizers.

Fertilizer rates

|
Age Plant Plot Lowest Low Medium |  High
parts condition : .
B- B+ B- B+ B- Bo’ « B- Bf
i
< 1 yeur Leaves Complete 55,31 - 40.83 51,55 - -',5‘ 25.02 - 45.18
SD 8.00 - 18.57 0.01 - - 0.01 0.01
Incomplete 53.02 - 36.37 41.22 - - 18.63  43.51
SD. 696 - 1652  0.01 = - 0.01  0.01
Petioles Complete 42,71 - ' 42,63 45.856 - - 30.43  43.20
SD 6.24 - 21.88 0.01 - - 0.01 0.01
Incomplete 41.90 - 33.87 43.20 - - 27.47  32.08
SD 5.80 - 13.88 0.01 - - 0.01 0.01
1-2 years Leaves Complelé 40,60 - 22.80  35.08 22,77 47.57 18.60  36.01
SD i 8.70 - 13.62  12.35  10.17 ~ 30.62 5.46  23.97

Incomplete 35.95 - 20.39  27.64 16.51 42.66 1559 28.23

SD 11.28 - 10.46 13.87 5.25 '31.32 B 3.65 18.59

Petioles Complete 40.99 - 20.18  27.89 18.46 20.85 17.97 23.71

SD 11,24 - 7.16 8.08 6.16 4.88 5.00 4.58

Incomplete 33.99 - 18.40  20.37 14.82 22.30_ 14.84 ' 16:39

SD 8.89 - 7.44 11,08 2.03 9.98 3.63 4.34

> 2 yeurs Leaves Complete 20,20 - 28.77 43.45 27,68 - - -
SD 1.72 - 13.63  21.88 3.90 - - -

Incomplete 26,49 - 10.61 308 25.92 - - -

SD 2.05 - 8.69 18.41 2.31 - - -

Petioles Complete 20.51 - 20.29  34.58 10,08 . - - -
< SD 2,18 - 14.31 '.1“7.73 2.74 - - -

Incomplete 19.57 - 20.70  34.80 16.36 - - -

SD 1.41 - 9.75  17.01 3,99 - - -

SD: Standard division, = = not farm
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Table 4. Boron Concentrations in papaya plants at different ages from different water management,
plot condition and mulching, A
Mulching Method Water manaéement Growing condition
Age “Plant  Plot Plastif No  Conven Sprinkler Sprinkler . With Contour
parts “condition mulching plastic tional with burrow fruit tree
<1 year  Leaves Complcxc 51.06 40,89 61.83 26,02 29,70 20,86 54,05  48.38
SD 0.01 17.73> 5.91 0.01 - 18,93 3,86 477 4.52
' Incomplete 4830  38.88 50,21 18.63 26,80 17,02 6140 47,37
sD 0.01 1842 7.20 0,01 18.46 1.48 5.68 8.69
Petioles  Complete 3820 - 90,28 49.70 30,43 33,14 22,33 40,42 44,43
SD 0.01  17.64 8.91 0.01 25,76 7,10 12.44 1.78
Incomplete  37.80 82,70 40,38 27.43 24.98 20,72 41.35  37.64
SD 0.01 12.78 0.01 0.01 13.24 5.90 4.21 7.88
1-2 Leaves Complete 32.86  30.21 42.7¢ 20.96 29.46 27.70 37.96  47.62
years ' SD 0,01  17.27 8.06 6.01 18.91 17.31 6.16 8.11
Incomplete  20.82 24,60  37.96 16.24 23.14 2170 3043 45.48
SD 0.01 14,28 10.04 3.26 14.54 13.27 1, 5.4l 7.25
Petivles  Complete 27.76  23.98 38,86 20,10 21.28 2103 3126 46,47
sD 0.01 9.57 9.60 8,17 8.03 5,98 0.57 7.50
Incomplele 1449  18.98 33,87 13,72 16.27 15,74 28.46  37.27
SD 0.01 8.41 7,38 1.27 4.32 4.01 171 8.76
> 2 Leaves  Complete - 30,77 34.88 27,98 128.04 28,03 68,92 26.86
years SD - 12,72  20.98 0.01 2.42 2.17 0.01  16.57
" Incomplege - 26,60 26,42 24.04 25,05 24.88 50,00  18.63
SD ' - 10,47 17,90 0.01 2.14 1.98 0.01 - 10.37
Petioles Complete - 26.56 36,06 20,64 22,04 20.88 47,12 31.04
SD - 1,95 - 16.03 2,68 0.01 2.68 0.01 16,99
Incomplete - 22.39 27,83 18,00 22,87 18,76 ° 46.63 21,66
SD - 10,48 15.79 2,68 0.01 302 o1 11,78

SD: Standard division, - = not farm
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Boron Deﬂclency of Papaya Grown on Vanous Soils of Farmer Farms

U ey I “ a (1 a ‘ ‘ v 2 R i
IR :qu’, AUANTN ﬂtyﬁl?ﬁ?ﬂ ' i};‘_Y!IWN?T Llﬁladﬂ’\ ERSWTDS -5I91aNU9
‘ : L ‘ . ST BT ‘ 2
Mongkon Ta-cun‘. Santibhab Panchaban’, Suttipong Pruangka

"and Patcharee 'l'herajindakajorn,1
Abstract

Borcn def' clency of papaya plant was lnvestlgated usmg semt-structured
mtervuew associated with. true field - -survey on farm condition in Northeast Thanand It
was found that the deficiency caused abnormal papaya fruit Le. abnormal shape or
bumpy skin, cracked fruut while hot water soluble boron in soll was in the range of |
©0.23-0.27 ppm. In case of extreme defi mency, however it was generally found that latex
exuded from papaya fruit and also young seed became empty seed and transformed
from white to be brown colour. Regardmg this, hot water soluble boron .was 0. 01 0.19 -
'ppm In case of fertile farms where there was no boron deﬂclency symptom boron
contents found in coarse te‘xt,ureor‘sand_y soils, loamy or sandy loam soils, ctayey or
fine texture soils were. averagely O 35 0.49, and 0.54 ppm. Regarding unAhealthy papaya ‘
~ plants grown on the same soil conditions, nevertheless hot water soluble boron were
averagely 0. 17 0 28, and 0. 34 ppm, respecttvely The research study also revealed that
soil boron contents which aII-papaya varlettes showed defi 0|ency symptom were 0.23,
.39, 0.27, 0.25, 0.32, 0.27, and 0.28 ppm for native variety, Cocoa, Khackdum,

Thaphra, Youngkhaw, Dumnern, and Khaeknual, respectively.

‘AT miinIAAuLasRILIadbY AMnEATIARY uMINgdTauwin

Department of Land resources and Environment, Faculty of Agnculture Khon Kaen University.
_ ﬂtu,‘mU'tﬂ'taﬂma.mﬂIuIﬂU amuv.wmgcmmv.

Faculty of Science and Technology, Rajabhat Institute Undonthani
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:?::mummamuumqu%umuﬂmmn'w'lﬁﬂﬂﬂﬂﬂ?ﬂ (Javaprakash et al., 1985) withanmsgWaanasaasin
WimasFouiulnresiuusslinzaznasnas(Cibes and Goztambide 1978)

4. sginunadeniunsisguiuineazesne: ms"ldﬂu‘fwLmaL'nuu'lu?:muqqmuwﬂwﬂu
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witydiuTnuasnaudngegn mummlﬁmﬁ"mmmmaua" total soluble solid lunanzaznafiaiy
(Jauhari and Singh, 1971) mmmmaimmaL":s‘ﬂm.,m'lmﬁmmmoﬁuTmmu'Lu'meumn%umn-nam
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MR AN TUUNTEINS NS AR Feamudduananiution Be Chapman et al. (1978) 8w



mqumﬂﬂoﬂumu’tuu:a:nﬂdqmﬂmmmqumq:tﬁm%uflu’i.uﬁ’ 3.4 uar 5 duanuea Taslangluse
uBnvauazmennees seuluwnsifnensedefutududng S iafusuiindeanaonviiefagnasin
Winanslasawiziudumag nsfianasesfuiadionn Swnnlinaguusamanasininnsyduianes
ua‘ﬁwmmuﬂﬂ"uuww?..uﬂ.,tﬁuﬂﬂuua..tﬂufm mMsnsiutey ssinlidudnuiesduusluanas
NInvinsmasnnmaden dnefismmEn uazisenaia LifnanndemssigiAuTnreduuraene
(Cibes and Goztambide,1978) '

7. madandiusegig(azasna)ifonieiased: mandmsriiissiuiotiiuuadnsnisd
ﬂu-nimmﬂ'imui%rhﬂfmuquﬁuﬁnqﬁ (critical level) w9 M MNTIWT Tudmteanyayne Nsliamzvius
g1 s msldfilulpetiole) resmzaznef@nuridindirecent mature)I.I.ﬂ::ﬂdlu?:ﬂuwuuﬂvn‘auuﬂﬂﬂu
Ty Lfiu-dmuﬂ?mmﬁwmmmquﬂvmminmmﬂs.,muna‘lﬁtﬂuar.hqm (Awada, 1977) Fepnuidini
3nqﬁw’t‘1ﬂ1‘.’luué’n’lumm'wm'\_ms‘ﬂi':;ﬂwu'mm?zmum'\uL'h’u'liu'uaqs'w]mms Tafrdeasin R
mawtyduTmieliusningga

8. uamﬁtnﬂzﬁﬁ-ﬁr'f'umﬂj‘:ztﬁun'a'ml.ﬁmw-aoian'ﬁn%mLﬁui'muzazna:

ms’im‘ﬂ:ﬂ'ﬂﬂvimms'luﬁ'muxa:nﬂﬁﬁ'uun‘ui'mﬁuﬂ:ﬂfJTuszusﬂu:ﬂ:nﬂﬁuﬁdﬂw‘s"‘aL‘?"uaanﬂﬂn
ﬁ'\iuﬂm'{um'mdﬁ"Z(Chen‘etal 2001, Jone et al, 1991' Reuter et al. 1897, Dieroif et al. 2001, Peverill et al.
1999) Wsgewavdn Tulnsiau, Weaveds uastwunadun mssanuditBuanifanndt 1.1, 0.18 uas 1 %
ummmnquﬂﬁmmmwmmwamqn'ﬂﬁu.,a.nauﬂmmmmmtmﬂmuwruwmmmms’tumLflumu'mry
As e MTIe unadon, winflden uas damed Wawuluuioatenndn 1, 0.4 uax 0.2 % uuangad
ﬂ?mmw'l;jmmwamamﬂfwmmu‘im wsfismemnnmilusen vewa wAn wnaliauasdingd e
mmwuuaumﬂ 20,4, 24, 20 Uax 15 ppm Feiunueglumosiinzas NBATUAAIBINT AT IRMAT I
i 2 quL-h‘u'ﬁu'ﬁmﬁ’lo]mms'mﬁqu‘lu'umu..ﬂ.,nﬂmvmmnqmmm

Gl et Usnnnsluilefissdy

' 1TIALARY WeIAEN N [hufy
siulnnauiunA(Total N: %) 0.8-1.1 1.1-25 >25 -
seaWaTaRunA(Total P: %) 0.4-018 | 0.18-030 | >0.30 i
ﬁ'wﬁmmmiuuv?{uum(Total K: %) - | 08-10 1.0-2.0 >2 -
suanidauiauna(Total Ca: %) 05-1 1-3 <3 | -
svunil@unrauan(Total Mg: %) 0.1-0.4 0.4-12 >12 i
s TameFRMNA(Total S: %) 0.1-0.20 0.2-0.4 >0.4 )
swfurauTmNA(Total B; mg/kg) 16-20 20-30 30-100 | > 200
SVMBAUALTIVHA(Total Cu: ma/kg) 2-4 4-10 ~10 | 28
svAnviavua(Total Fe: mgrkg) 2024 | 24100 >100 | >2,000
sRuNINTTRTOMNA(Total Mn: mgrkg) 10-20 20150 | >150 | >200
sdansBviaunA(Total Zn: mg/kg) [ 10415 16+40 >40 | >120




9. aamsiasuiauiumalssfiuanuiinwasansisigiuinezasne:
_msﬂmﬂu‘r:r»‘fummmmﬂuﬁuﬁw?ummqnu:asnamnm??:{mhqqmquuﬁaﬂmnLﬁmmn
'ﬁqﬁaﬁtﬁmﬁmﬁuﬁomLﬂuﬂ?:‘iﬂmdﬂmﬁﬁqmmﬂuﬁuﬁumnumﬂ nnssuTenasieniung
"'1Lﬂm:ﬁﬁmﬁaﬂ?:t‘ﬁuﬁummqnu::atnaa‘fqu.ﬂm'tummw‘w' 3 (Chen et al. 2001, Reuter et al. 1997, Dierolf
ot al. 2001,Peck et 4. 1984, HIAR 2546) 1um91mmwa"n Tulmsiau, viaavada uarTnunadon dnmany
fhBunntfaandn 0,125 %, 15 uas 78 ppm 5WEMNIIE UARIdeN, uunﬁ&uu HawulBinniaandn
100 Uaz 24 ppm ﬂm:ﬁﬁ'w}mmﬂa?uiumu NBAUAL LUAN Lmqmﬁmmzeﬁn:ﬁ Femsaaniaendn 05,9,
2, 1 uaL 0.5.ppm ‘ﬁ'qtﬁmmﬁl:ﬂqf'Luqu*?'m:ﬂ:naﬁmﬂf-ﬁ‘mlﬁut_mmmLLﬁSmfif-z:uammmmnmmqma‘n

Hliuiign

i 3 Wunnaesswewnsluduiissiuingalaeialdwiunmsugnuzazne

SNBSS  Bnnduduiissdy
| _ TAUARY WaLAE g
s huanaurieuna(Total N: %) 0.025-0.125] 0125015 | >0.15
saanaiaRitulselondAvail P: mgkg) 15 20 30
swunadunfiadnld(Extract, K: mg/kg) 78 156 156
_ ﬁ'lmLLﬂaLﬁﬂuﬁ'arTm'lﬁ(Extract. Ca: mg/kg) 100 400 600
ﬁ'wzLtunﬁLﬁﬂuﬁﬂﬁ'm‘lrﬁ(Extract. Ma: mga/kg) 24 48 120
slusaunaialk(Extract. B: ma/kg) 0.5 0.5-2 >2
sAMauaTaTAld(Extract. Cu: mg/kg) 0.8-15 15-30 > 30
ﬁ’w)mﬁnﬁﬁﬁ'ﬁﬂﬁ(Extract. Fe:mg/kg) <2 2-50 > 50
sunamilafiafal#(Extract. Mn: mg/kg) 13 3.5 >5
sAadanARainld(Extract. Zn: mg/kg) 0.5 0.5-5 >5

10. Wnusmatmsfinsaznasasnis; uzﬂz_nﬂLﬂu‘lﬁuaﬁﬁmwﬁmm?ﬁmmﬁmmmsqq- |
ﬁ'\aﬁnnﬂa‘u“m"Lﬁuuauﬁm]am‘immﬁaue’mmV]a'ams"h.lr‘funanﬁm _rﬁ’«mme’tummﬁ 4 (Dierolf et al. 2001)
msinlinzaznelffusinamsataisanessslddadaufimanzauiuasi Wi unsasnauananas
aruanysniuazudusaudofa uanAngenulfon ﬁ’qﬁn'wﬂ‘a’mn'\itﬂmﬁ’umqmmsﬁqﬁmwﬁnﬁmmu
mmznenewinzssnalifusglulnnawliinnauduldwidestifusgimadeuuazupaden sy
g9 ﬁ'@ﬁ'lunjmﬁmusﬂznﬂﬁmuﬁaﬁuqzﬁﬂﬂ-ﬁ‘mv]mmmﬁ'n (N, P, K ) i 1.77, 0.20 e 2.12 nn. 879
23989 ( Ca, Mg, 8) inriu 0.35, 0.18 Uaz 0.20 Nn. AUqaaTg(Fe, Mn, Zn, B, Cu, Mo) it 3.36, 1.85,
1.38, 0.99, 0.30 uax 0.008 NiH (Jones et al., 1991) '

neavnefimndeinissginunadongendienuinseaulsnnn 3 wh sasusaznefianny
desmssiqueaiFuiglindi@eiusguinsay daumu]a'lmm‘s‘m'fuu:ﬂ:nﬂﬁm’mﬁmm?ﬁﬁo]mﬁnmnﬁ'

anspssaFuistsunenida Tusew dnsd neauns mudIAU (Jones et al., 1991) Awada and Long



(1969) Wﬂmamw {Ju eavla¥a 831 0, 17.2, 36.8, 89.6 uax 179.3 nn./limudh NEAENaRNTRELALSFD
nmsijuvieavieds manﬁ'lu-ﬂqmumsmmLmuTmmmﬁu T uasfiviuanelsuflerzaznisaiien

aon Taedgnmnirfinresnnaduseutsdifiann

. o v -
AsT 4 mMagalisgaInausEnnadeNs e T funaRARYaINEATNS

£198UN3 Wnmmsaaldian Vnouadeutnglfunan@n
nn./\¢ dodauriesng Mg| nn/ld | dadausiasa Mg
g bulnsauiNa(Total N) 9.6 10.0 1.7 17
sprinaneFNA(Total P) 1.44 15 0.3 3
sRinunadeiana(Total K) 12 12,6 18 15
FAuARTLIviuNA(Total Ca) 3,36 35 0.4 4
s muaniiBuion(Total Mg) 0.96 1 0.1 1
stamoFammn(Total S) 1.6 1.6 0.1 1

11, mawusilevidludwmiumasTgiulavasednueaene:
d o i .
uzaznafilsAsnisaluqaumiuipapaya rng sport of virus) TatlWuac@nein(s,068nn./9)
1 [ [ GJ 1 b=3
Faansisniulnsmu: sngaanefa: nunaden winfu 2.5 10 5 snusiinsavneWinanfinga(12,440 nn./

v . ' - -
19) arfidnsdaugasgie sauviniy 10 1 : 2 doulBinounstadodouanctumiei 5 (asdnd, 2536)

-l v gal P ] o
- gneinseenauii Winandndnac i unnsnamisinldoy Fauanslumswil 6 (Dierolf et al. 2001)
msldsgluseudng 10-30 n¥u Borax /M ‘lﬂﬁuawiaﬁwmuua:ﬁwﬁnuﬂuﬁmwmwavnﬂ uaznsidsng
Tusouuasjuamdivlliufduiug (nteraction)rieilunnealia Fan s inuAaATENTATND (45

ANR WA NIAR, 2542)

- w aln bes
nuiERlATuuaIn ans.

. [ - A'J - -
(Tﬂ?enﬂmmuﬁjﬂuﬂqnNfﬁwmuuazﬂmwﬂa%‘ws'zuuqﬁwmcu'tumsuﬂmu:ﬂzna: 2546 - 2548)

38nnsAnu: dufidmafufursumasndoufiinets Tedeyaurasduasinnuduiufisuus:
fufumsdnsaznelmansiusandoanile  Weliussginquszasfrasmeldundanenitaeanumns
Fandayroluasilauysallumasdnuzasneludwiaselumensueendanile  meandoants
Anndiei]

1. manudeys . Tmum?ﬁnmmnmﬁ-mnwiwﬁﬁﬂfjﬁaﬁﬁu nsdunmeaifiadestfunnsitims
Funnsiky  manRRuszSmbuNeane maﬂmumwmmé’ﬂqnu::a.,nammu 53 swhdmdavauuny
WRITAIN mﬂaui fugi qaesnil Afazing ynamne quaneell uaTUN uatueImadin Taums
ﬁ’umumuuunﬂmmhq(semi-structured interview) 1.1?:nfmmsﬁmﬁn'mamu‘tmmvmam‘luuﬂmﬂqn
svasnegnanumens ayavidumwol mﬂﬁuﬁﬂgaﬁmmwﬁmmufm..mmﬁmm"nugw \Wusousy Fall
samsafy wazduaunasieiy doumsiuitedisiuuasfleinindu 3 fuvde 3 Tranvusiazge Tnaw



panifiu 2 -r,]hﬁav’n’uﬁuﬂﬂmumnﬁmﬂmsﬁqmmmﬂﬁuauﬁm anwuzeaely Funarsuulaeilianysolly

mwm’Lnﬁmmnu‘Emaﬁemmmqq Anwousnavy luuasfusaulasignuganemnsnsudaze
1347 5 mi*'l.dﬂu'imnmww.,mqmm‘manﬁ'm'}’ummqnuua.nﬂmmd’m-uwunu

FANBIMNG #n3in amga
¢ nfu./fu dndou q%’u./ﬁu &ndau

517 U | 250 25 300 1
ﬁqufmwﬂ?atp,cis’) 100 1 375 1.25
s Inunaidun( K20) 500 5 600 2
naudn (nn./lg) 5,000 12,440
AL 1w
1Jagy3(NH,CONH,; 46-0-0) 540 niu./u 650 NFu./ou
Doqlidefneann 500 n¥u./Hfu 1,800 nfu./fu
{ Superphosphate: 0-20-0)
telwunaduunanlsd 800 niu./iu 1,000 n¥i./fy
(KCI: 0-0-80)

mTWA 6 nawssthnasladdelasamanewnsdndmiunnignizasnalaeiot

2. navinaadluutam naBY uﬂﬂuﬂﬂ\'l‘llﬂilﬂﬂlﬂin‘i
L & o 1 [
2.1 msn ﬂﬂﬂﬂﬂﬂftﬁﬁq m'ﬂ"l'lﬂ'ﬁnuu"ﬂ”ﬂ'ﬂ'luﬂﬂ'lwa'ﬂqwun wlaan mam'ﬁmanu

- AnmsBismemistasuiaungnagamnsudn NANEIMBIUNTIO NGURAEI] UASNGNATLNN
&
519 JasnmmsldunnsrafuAesydush szsunang uazssAuge TusnminiifieAuReAunmeiofumneg

£1981U73 8nsin fn91ge
s dmdou nnAd ~ dndou

g0 tulnnian(N) 12.8 1 32 2
snneaeia(P,0,) 16 1,25 32 2
s iwunaiden( K20) 16 1.25 ‘ 48 3
nawdm (nn./l9) 1,600 3,200
Faeting 1y
ey F(NH,CONH,; 46-0-0) 28 70
YJuphidefnaaing 80 160
{ Superphosphate: 0-20-0)
tetwunadeunaelsd 27 80
(KCt: 0-0-80)




ﬂu‘hu(LLﬂmwmaéq'l.uumﬁwmﬁwauun'u) AwinwFainunae(uannenmns o dunewsziiy fawdn
vavuriv) wazAumieviaioulumileataunemsng n dunevuasde Svdnseunniv)
nsnanasi 1(1) MmaAnndnraessmewnsiamasdyiuiareseazne uulaamaaoeoes
wninundy Gunsmiuiou)

vnmadgnazazneluilamassesssnaiuuacijy mn"rn'mfmnn?ﬁﬁuuﬁ.,ﬁammﬁfau b
neRsAanf nuAnenduauuniy 14fnmnummmamuuu Factorial in RCBD # 3 41 it 1 Aamsdn
n'lﬂuﬁ'w;ﬂ'\www'nMﬂLﬂuunﬁ’qtmﬂuﬂ\uﬂu 4 NGN AR NENEWEMIIVEN (N, P, K) naummmmmq (Ca,
Mg, 8) nquqﬂﬁw} (Mn, Fe, Cu, Zn, Mo, B, Cl} Ltﬁ.nfguﬂmv;nﬁ'\q unfgummu (control} mﬂuﬂumﬂ uay
Wildazls Uadei 2 Aesen1sl 3 sudu ﬂas.,mum TAUNAN tazssAuge uMsdeRtuasiviatialy
A »fﬁ'wm'nmr;uau,a:nﬂlﬁuauam '
menaseil, 1(2) nsAnEdnsTessgEmsieninaiyduintsmzazng Tuwtacreanmmsns@us
Uunzs) msgnuzazneludassennsmemstian Svnewsstu Sawsavewuriy Lﬁuwuwmsmwms
wuuthe 'mLmummmammuauﬁ’u’luumqwmawauunutﬂuuuu Factorial in RCBD # 3 1
mIaaad 1(3) ma‘ﬁnmé’mmmﬁ'\01mm?mam?Lﬂ?mmu‘mmwa-na 'luuﬂﬂwmmwmm‘(_um
Uuwilen): vhmnlgnuzasneluiyassaansmsns Tuem snewiesiie Smdazenuriy dhuAmsingas
’l‘ﬁwﬂﬁﬁumﬂn'mnum fmuuummmﬂmmuauﬁ'u'luumfmmﬂmautmutﬂmmu Factorial in RCBD # 3
4
2.2 mwmamn'w"lummmmegmma -]i'aqwuua..'lugmeﬂﬂ'lumamniumma RamssTgdula
HARRA WAEAINTHYBINEAEND

AmrmzWigastuatinsine (15-15-15, 13-13-21 uay 8-24-24) 'Lun'mmwmmvmﬂﬁﬂuqms‘omq
(15-15-15, 13:13-21 WAL 16-16-8) 'lumaﬂuwu.mnmqﬁuﬂﬂmuvmﬂmﬂmumwﬂumu (qaiutimes) Ausn
mﬂmuﬂuwmﬂ(‘qmmuiﬂ?w) uwnriumisavFemiunuingaiulondn)
menARaLdl 2(1) msﬂnmzﬁrﬂﬂ]ﬂmuam:r'lm'N']ﬁquman'mf-z?rymu‘immu.,ﬂ:nﬂ Ansgnuzasng
fuguanualuamassssesmnniuuazy mmmwmmniwmmmvﬁqmmﬁ’ﬂu ALEINYATANERT
NUTINEIABTAULTIY TNUNLINTARBILLIL Factorial in RCBD 1 3 41 Tasuft 1 mslernaitug 3 ans fa

1) §07 15-15-15 2) §A7 13-13-21 UAL 3)gns 8-24-24 et 2 SMsnald 5 S A8 1) 0 nfu/d 2) 100

NN/ 3) 200 nFwd 4) 400 NFW WAy 5) 800 Ny Lﬁumﬂmaw-ﬁLmvmumem'lﬂqmﬁvummmw
denzaznel¥uandn
mManasesdl 2(2) nsAnwsiinduuazgasuniisanisiaiydulneasasne: vmagnuzasnefugian
M 04 FounanesmeiTminensiiauuacRonadan AusnuasAngns MuivesEvauwiy Taolgnlud
Wudisfannaduigudngns 80 euAINANUAIMIMARESWLL Factorial In RCBD & 3 41 486 1 s
Tegmajed 3 qmr Aln 1) gme 15-15-15 2) gaT 13-13-21 wag 3)gms 16-16-8 aduil 2 wadufitgn 3 0 Ae
1) Aunsa( 'qmmwm) 2) fiuinalunae (galAT19) Uy 3) Aumiln (yefetidn) Budadefouaziuio
Wimeeismaimns tuﬂu:ﬂ:ﬂa‘lﬁwamm



neNARasA 2(3) MmAnmdnmenluseuiuiudaniul pAuransigiuinteazasne: inninlgn
nraznafuguandwiwerluamasessesnnaiuussiy  meRmminenfiausaciouonden Ao
NEEANARS NUTANEIRETEUIY T NUKUMMARBILLIL Factorial in RCBD & 3 41 fladedl 1 AnYanliy
Ugediu 4 18ia Ao 1) Fanduidderen) 2) fulalalid 3) Buvean 4) fugll use 5) fugluifamn
e 2 Aodmsannsldsnntusen 3 sydu As 50, 100 Az 200 N WALATRIA NS R IIRABASY
fusedniuasiudiei i Anse
3. meiaTwiiaedamaall: nadlsmiusey idaghRunasiundiunssuouniasiunfhagraiion
n%‘f‘mmu"mﬁ"mﬂﬁu‘“mnw ﬂe’i‘ﬁmﬁmmvfﬁﬂquau’luh‘uﬁ’mLLﬂﬂwm‘fEEmwm Hanlon et al.(1999) uax
Cottenie(1930) daumsiasizvisnnuseuluily AnulasnniBuns Walinga et al.(1989) uaz Cottenie(1980)
4. HANFNARDY
4.1 wananasadiutfaqiuunedanu( 1 2546 )
ﬁqvm’m_ﬂﬁﬁuﬁﬂummmﬁmeﬂL'amz'luummﬁuuazﬂmmum‘f‘mmﬁ’wammumu'lmm:fmgj
Tuszaufhnaupaubanoefaeiat wzlurlnssnemns@uneuaddouazdinanseiuiianugan
aryznlinnndn Fauandlumanedl 7 wanAnwERTslusauiaiutanl i iurerdufivlums
- wiyAulizeszasng Lﬂﬂu:ﬂxnﬂmq 3 ua 5 winw wudiludnesvusriew 3 Waundelgnuzaznafingg
wiyinlmdhalng uﬂ"qmnﬁ’uﬁuu:a:nmztmmmmimwLﬂuﬁmmﬁ'wﬁmﬂmlﬁdqq:'Lei'luﬁ'mm‘i"uﬁm
50 nfuw'wqu‘iﬂﬂﬂqnLﬂﬁ']ﬁuuqudauﬂ@n‘iﬂuqu:’luuqm"{ﬂnq?ldﬁu‘fmiﬂ‘luﬁs‘qmzwumw'@ummn
i1 Auanalumsed 8
AR 7 uaniiAMinauNMmanrsssemsiunsatyRvinresssne

MEnNFATIed wiatl AR UIAUARY AR
neialyl Auvuoa nu. | Auvuede | Aunssiiu
Ardunsasina(pH) 01:02.5 <5.0 6 7.9 7.3
[BuvFeingom) % <15 0.68 0.92 1,80
s hlnsnauiavnn(Total N.) % 0125 | 0019 0.053 0.082
seaviafanidulsloniavai Py | makg 15 7 37 23
snunaduadiado fExtract K) | mokg | 78 66 230 280
suaaiBEnTatnld(Extract. Ca) | ma/kg 100 204 4603 1554
ﬁ’]0]Llnnﬁtiﬂuﬁﬁﬁ'ﬂiﬁ(Extract. Mg) | mgkg 24 33 524. 161
smouATianali(Extract. Cu) | mgkg 0.8 27 3.2 3
mmmﬁnﬁﬂﬁmiﬁ(Extract. Fe) mglkg 2 10 8.7 11.7
smuusnilafainli(Extract, Mn) | mgikg 1 20.4 15.4 24.2
sandans@fanalk(Extract. zn) mg/kg 0.5 0.7 3.1 3.1
solusaufiarinld(Extract. B) ma/kg 05 | 03 0.65 0.43
Lﬁﬂﬁu(Soil Texture) loamy sand | Clay loam |[Sandy loam
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e 8 n’aém‘i‘t‘gtﬁu?maqu:a:nﬂmnmﬂﬁmm‘iusﬂuﬁ‘ouﬁuﬁ’ﬂqﬂa"uﬂwﬁumﬂmmﬂuﬁﬂumm‘%m

wulnuasnzazne
| Wensaznoeny 3 ew Wanvaznanny 5 1w
UaduA | Uade Blrate) | Aonge [Fefimeann AMINETTBU | AVINGN | Seifineanin | Aneasey
(type)sllm| - fmsn (3.) (13, #0 (M. (13.) (TN, Bl (3.
Yjunsn 50 62.00 | 12,00 6.70 8400 | 21.33 11.33
100 59.67 | 12,00 6.10 89.33 | 28.00 11.50
200 47.33 | 12,00 4.13 58.00 7.00 5,00
Tnlaluf 50 53.67 8.00 5.70 68.33 | 13.00 6.33
100 44.00 | 11.00 | . 377 67.33 | 16.00 9.00
200 56.67 |- 14.00 5.83 7700 | 2400 | 947
Huagsin 50 53.00 | 15.00 6.20 7400 | 15.00 9.17
100 56.00 | 20.00 5.67 88.00 | 35,00 1317 .
200 53.33 | 12.00 6.33 73.33 | 19.33 9.17
nlu 50 (68.50 | 15.00 695 |- 8600 | 20.00 10,17
100 52.33 { 13.00 6.43 81.33 | 31.00 12.00
200 5267 | 1800 | - 643 108.00 | 30.00 12.00
nlonidamn 50 75.33 | 16.00 - 8.80 82.33 | 29.00 13.50
100 64.33 | 1767 8.00 10500 | 2533 ° 12,17
200 6467 | 19,50 783 | 5300 | 1200 7.00
Control 5200 | 12.33 6.83 53.33 | 17.67 7.67
Average 50 6250 | 1320 | 687 7893 | 1967 10.10
(44w B) 100 56.27 14.80 5.99 86.20 27.07 11.57
200 54,93 | 16.10 6,11 7387 | 1847 8.47
Average | . tJuman 56.33 | 12.00 5.64 7711 | 1878 9.28
(Uad A) Talalud 5145 | 11,00 - 5.10 7089 [ 17.67 8.17
Pureaiin | 5411 | 16.67 | 6.07 7844 | 23.11 10.6
Qlaf 57.83 | 1544 6.60 91.78 | 27.00 11.39
plviiawin | 811 | 17.72 8.21 80.11 | 2211 10.89
Average | Al 5757 | 14.37 6.32 7967 | 21.74 10.05
cv % 2123 | 3264 2391 | 1408 | 238 16.77
LSD 0.05 A ns ns 1.47 10.83 4.99 1.53
B ns 'ns ns 8.39 3.87 1.18
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19

fladt A | {184t Blrate) | mauge |Falinsavin | Aomenasey | mange | Sefinsawu | mnugnaseu
(type) 1l 8m3n (14.) (3N.) A (18.) (13.) () | A ()
AB ns ns ) ns 18.76 B.65 2.65

LSD{LEAST SIGNIFICANT DIFFERENCE) at 95 % of confident level, STD(standard deviation)
ns = not significantly different at 95 % of confident level by LSD

4.2 madsRuazanuENSIIASITuTauTezaznalumantiusanisuuile |
m-mﬁmu:ﬂ"nﬂ'uﬂum:rmn?'lumnm“'fuﬂﬂmﬁmmﬁaﬁuﬁ'ﬁﬁﬂuﬂqn‘la\’uﬁﬁ’uq’mnufm PRARINN
uriugudies vugnernfnatinduntu Aufuunawimes Wufuandn wuﬁ'ﬁmmnmmammuwmn
uasuginis muva'l'ﬁﬂqnu.avnamuiurdtﬂumuhuummus‘quﬂumw sasasn A uumilevTaay
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Boron of Papaya in Varlous Soll Management of Papaya Farms of Northeast Thailand

wena Azgu’, duinm doansse’, grswed Wlseds?, Wo? Friuanmar’

Mongkon Ta-oun', Santibhab Panchban', Suttipong Pruangka’, and PatchareeTherajindakajormn’

Abstract

The in\}estigation of boron status under different water and soil management, applying chemical fertilizer
grades 15-15-15 c;r 16-16:8 or 13-13-21 associated with organic fertilizer and borax compound increased leaf and
petiole of papaya grown In Northeast Thailand, Fleld survey associated with seml-structured interview was applied
in this regard. The study revealed that papaya plant grown on loarm and lcamy sand soils contained boron in leave
and peticle 47.57 and _2'5.85, ppm, respectively, In the case of nil appllcati‘onrof borax compaound, Boron found
were 20.42 and 18.11 ppm. However, applying only chemical fertilizers at the rates of very low, low, average, and
high applications In loam sdll showed the trend to decrease boron content in petiole, which were 31,90, 30.19,
18.11, and 16,68 ppm, respéctively. Mulching effects did not show significant difference regarding boron content
in patiole. Basin irrigation assoclated with sprinkler irrigation showed higher boron content In petiole (24.49 ppm)
than sprinkier irrigation only (20.62 ppm). It was also found that, papaya grown under the condition of fallowed up
cultivation of soil management showed lower contents of boron in leave and petiole than those grown under inter-
cropping system (papaya plant.and fruit tree) and those grown on paddy bund.
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