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GENETIC PARAMETERS OF FERTILITY

TRAITS IN LARGE WHITE PIGS

¢t/

Suwat Rattanaronchar and Pakorn Puprasertgf

ABSTRACT : Data from the swine herd of Chiangmai
Livestock Research Center were used to estimate heritabilities
six fertiiity traits, litter size and average weight of pig per
litter at birth, three weeks of age, and at weaning and genetic
and phenotypic correlations among them and to examine the impor-

tance of effects of season of birth for these traits.

Heritabilities for traits studied were small, except
that for litter size at three weeks of age in which the herita-
bility was moderate. Genetic correlations were moderate or

large. Phenotypic correlations were small positive or negative,
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Department of Animal Husbandry, Faculty of Agriculture,
Chiang Mai University.
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Livestock Research Center at Chiang Mai, Maeyuak, Chiang Mai.



except those for among litter size at birth, three weeke of age.

and at weaning in which the estimates were large positive.

Estimates of variance and covariance components due to
boar and error, which could be used as prior values in predicting

breeding values of boars, can be obtained from this study.

The effects of season of birth were not significantly
different (P < .05) for most of +the traits studied, except for
average weight of pig per litter at three weeks of age in which

the effects were significantly different (P < .05).
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TABLE 1. Least-squares means due to seasonal effects for six

fertility triats.

. b/
Trait g/ Seasons of birth— TotalE/
Cold Summer  Rainy

Number of litter 28 57 21 106
Litter size at birth (piglet) 7.83 7.65 8.06 7.88
Average weight of pig per

litter at birth (kg/piglet) 1.32 1.30 1.33 1.31
Litter size at 3 weeks of

age (piglet) 6.66 6.59 6.38 6.60
Average weight of pig per

litter at 3 weeks of age 3 e .

(kg/piglet) 4.61 3.47 3.43 3.80
Litter size at weaning (piglet) 6.u43 6.06 5.75 6.08
Average weight of pig per

litter at weaning

(kg/piglet) 8.75 8.07 7.96 8.12

a/

Least-squares means due to seasonal effects for each trait
are not significantly different (P < .05), except for average
weight of pig per litter at 3 weeks of age which the least
squares means are significantly different (P < .05); The
different least-squares means are indicated with different

alphabets.

Cold season was between October and January; Summer seasomn,

between February and May; Rainy, between June and September.

Arithmetic mean



141

- o o ! PR e o J - 1 '
N5 AL Bond s msudnuiedanan e defisunasflindnsaigns sunowen 60 wnf

dﬂLGua:maqﬁanUﬂﬁu1uﬁuﬁEnﬂ?uﬁuU$4nﬂsﬂmanuasLﬁqu

AMANWUEWUENSIN  AUs panawo s Andanis i gns s uA Ed vl 5
Jsang semanadnunERn s 9 ARNYY TALdna 17 lupns e 2 sz fiaauinnanmfs
Uil 100 4AUT BN NAVANR S sns SN SR lNaPTenane -1 uas +1 dlAunAwv-
FSTErany RaA MU Wam  (2.44) aam fu WAy (-1.86) wam U R&&
(1.44) wan fu aay (2.06) wam fu way (2.00) aad ru sau (1.07) aa&a
AU WAU (-1.54) wad MU wau (1.18) wavszmand sy U wAu (-2.35) ds
WUlmen L Junnsus sunofd e Awly oundlsfiena gmndatonndfisdula lunns
U5 s mAIMA SR ENT TR A1N21 L FUNTURE 1AL LFuudRoNTniwEn Taus§ Hender-
son's Method 3 (Freeman 1979; Rattanaronchart 1982) Saafionailos
IEERE #ququuaqJagaua:ﬁaﬁhéﬁﬁauﬁﬁ4ﬁbu warAINIlNANgALY DI D oyAYRT] s
Ny efifnasmng £nanalaan ﬁﬂéuﬁhﬁhéﬁusn?susswiqqﬁnwmsﬁqnénqﬁ’ﬁuuqiﬁh
éauéHe@a nAsANWA L BuaiuL Fo il Vi L R L Rama nuuduoun wiasdau Iuna sAnwa

ﬁuy%ﬁﬁqﬂu

AUs snn@ndiiusUsang Te1219  WAA MU WAA  uAU WAY WAL
seMq19 Wad fu aay Aavefe .01, .06 uar -.05 maudfu AduAnUs sam
AvdriisUS INgs eI aam AU ad wardu aau WRES U914 AAd MU Aau §IA0
AoWen<ds Ao .76, .68 uar .90 maNaAeU Fetiua maugneonon 1foonydnu

- .lj Ll Ll o L5 Ll » . ]
Aunvia s fonunud Reunserimin glaueug Tmuaﬂuauanmaﬂaﬂtﬁamaam

' ' [ v T [ v [
VOUAUIR L NEAN ANAMRAN S EN T ULREANANEIMNSUT NG T EraN s
- L ! LY w
QRA U WA WANHU RRU WAETENINS WAA MU WAy SiAfosmununsaiiens nns

-’ - ul -t - - -~ Ay !
NAVANAHSII SN T8 LA EANANYISUTINY fiAfoauNnunsiugIn L F1RNTFINAN 2



142

1m71 andsusaiurnaon (environmental correlation) azsimfosvsnuivy
VRuaduanduususang (Searle, 1961) 1du  lunsfiszvans [8A U UAA ]z
1A AVAL SRS UIARDNS 1219309 A NWHETWU pasarfiiAfowmnnuiduau sl

- 7 i ~ ' ~ "~ ' y
AIGNANTAUNLSNTTH ﬁaxﬂwﬂwuuQﬂvaqaniwmﬂhmqu uanignaninudadoudu 9 Ja

101gWUFNTsH YUINYDIGNTIA 2L ANAY

TABLE 2. Heritabilities (in diagonal), genetic (above diagonal),
and phenotypic (below diagonal) correlation coeffi-

cients of the fertility traits studied.

Trait a/ LSB AWB LST AWT LSW AWW
LSB .07 2.44 .20 -.35 -.62 -1.86
AWB -.14 .23 1.14 «55 2.06 -2.00
LST .76 .10 .40 -.27 1.97 -1.54
AWT -.24 .01 -.29 .13 -.27 2.28
LSW .68 .06 .90 -.05 <14 -2.35
AWW -.42 .12 -.29 .19 -.28 «12

=/ LSB = Litter size at birth;
AWB = Average weight of pig per litter at birth;
LST = Litter size at 3 weeks of age;
AWT = Average weight of pig per litter at 3 weeks of age;
LSW = Litter size at weaning (8 weeks of age);
AWW = Average weight of pig per litter at weaning (8 weeks

of age).
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A1Us s man L FuudnosIwiwun (variance component) Suifipsann
ﬁaﬁuéuazﬂaﬂmtﬂﬁauéu A MSUANYHERAT 3 ) WAR9 12 RN $147 3 AauAnUs sunw
A2 FuudmonTniuun (covariance component) éhtdaqaﬁnﬂawuguazﬂawm
tﬂﬁauﬁu § 292 IANVHER 3 9 uARs 13 UAI597 4 AUs A L Souduas TAan
L FoudAON T WUNAI 4 q vandl uanaqnazﬂgﬂunﬁsﬂs:uﬂmdﬂéuéﬁﬁﬁgﬁﬂsnssu
WA EANATRSUS 1Nguad0dtun s gt umn L Fumu (prior value) Aunisys sunm
amﬁwnq4Wu§nssu (breeding value) maqﬁaénsﬁﬂufbﬁhwmzqu q fananale

a3y

TABLE 3. Estimates of variance components due to boar (6;) and

error (8%) of the fertility traits studied.

Trait 6; 6;
Litter size at birth 104 5.524
Average weight of pig per litter at birth .003 .052
Litter size at 3 weeks of age B2 4.762
Average weight of pig per litter at
3 weeks of age .039 1.176
Litter size at weaning +185 5.149

Average weight of pig per litter at
weaning L7 4.714
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TABLE 4. Estimates of covariance components due to boar (above
diagonal) and due to error (below diagonal) among fer-

tility traits studied.

Trait &/ LSB AWB - LST AWT LSW AWW
LSB - 045 047 -.023  -.086 -.230
AWB -.124 - .058 .066 049 -.042
LST 4.082  -.004 - -.039 333 -.429
AWT -.613  -.003  -.704 - -.023 .100
LSW 3.806  -.017  4.436  -.107 - -.388
AWW ~1.977 106  -1.046 .356  -1.038 -

See Table 2 for explanation of abbreviations

a9Unan13AnE"

z N .l - v " - / !
aannisAnwATedivuan 19N 5 AROASHAY 1 lvd wdngni RAu L flooyaw
Fnvuanmn siwoun siiludady (P < .05) FMFUAILUUANATIYDL T TUIUGNAD
- a ] . " ﬂ’ - o
Asonifonaan U1wunantaﬁu1ﬁanaaﬂ Fuaugnnonsani oot yaiuduniv S
' . “ o ] " a
anmanvantﬂanuquu uazﬁwﬂunen;aﬁu;ﬁawuﬁuu Suirdosanndnsnasosngma

Arom luikiud Wy (P > .05)

! - - o L X o' | b
ANUS £ udRs 17 SN T sHY AN YR ENANWY TUATAT JANETT UNL WA ™Y
gnrons onifdoonydrudUamy  TedeUiunany & MSUATUS e panAIil s gns s
Al L} J o ' ) - " a :
§EUIN9ANYNERY ¢ PANYIEAIUIUNANIIUREADUYI 4G & manua L OwiRusnas

AIAAZLY LN EATUS sNadF anle sy s EMae -1 uRs +1 AdwAnUs endm



145
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LAND EVALUATION FOR COFFEE CULTIVATION
IN NORTHERN THAILAND

Dusit Manajuti, Boonyawart Lumpaopong and Charoon Sukasame

ABSTRACT : The study on land characteristics of
coffee cultivation at 28 locations in Chiang Mai, Chiang Rai
and Tak was carried out during April to October 1984. Emphasis
was put on both physical and chemical soil properties as well
as major constraints limiting to coffee cultivation. General
fertility status and potential of land for coffee production
were evaluated by using some soil properties and site charac-
teristics. It was found that highland soils in the investigated
area are more or less similar in general characteristics. Most
of them are reddish brown to dark brown Lateritic Soils deve-
loped on moderate to high slopes. These soils are some what
similar to the Great Group Palehumults in 1975 USDA soil clas-
sification system. Most of the soils under investigations have

a medium fertility status. The potential for coffee cultivation

AAAEIUSRANART LRz OYSTIOANARS Ake L MURTATARS a1 Inun&ul 8us vl

Department of Soil Science and Conservation,
Faculty of Agriculture, Chiang Mai University.
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of highland soils are moderate. Due to its topography, slope
is the major limitations for coffee production. With conserva-
tion techniques, coffee could be established sucessfully on the

slope lower than 50%.

UVARLD : afnwidnvnswoARuRldUgnniun 28 uvwas Tudswdn
LBuelv LBueriu wRERan lusvandiAoutienod Bathousatae 2527 Teu
LB 2 A0RR Y anquawuR e LASIno s B mRoRAwTA AU iyl L Sua s dinluon s
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Us 2 Dudnun aweo aR3RUE muUgnnaun TALfan Y A1 NENYNEUT 1007 +U0 AMULAE
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ranasure 1 AuR1HgRLANY sRe 0 AL T AU ANUBIN 3 LASUN SUT sN S0
Bu (nosds2afu 2523) Ussiudnunatnweosfiiudmsuldugnnaun Tauldauom
ynsounswoafidu (Protz 1978; Young 1976) Mo maawaisin (Slope) man
Anwosfu (Effective soil depth) (HoAu-TAssdsnsvosPu (Soil texture-
structure) nassrvrudieosdiv (Soil drainage) UfjnFuiwosdu  (Soil

reaction) warmINpANANyYTHeo1Pu (Soil fertility status)
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fauinanasfine opunfufidsvosFandniBusluy  18ues1y  uRsmAIn
ﬁhwm:va4ﬁuﬁwuﬁ:u1w@ﬁﬁhsm:ﬁn5ﬂunﬁaﬁﬁ 4had1uwﬁouuéuﬂaqﬁuufsamﬁﬁﬁéé
Ju (Slope complex) (nssvamnfifiu 2522) Audmwlvdmoylunguds Reddish
Brewn Lateritic Soils w§e Orthoxic Palehumults Auszuuaynsuisaudiu
(Soil Surveyv staff 1975) umsngudu Red Yellow Podzolic Soils dnwwme
Buiaoi? WUERT Wi aduuns BumsduivBos urrBuny  (JumuBnfsmousnsBn mas
srurudi®  AUAnsun 1 Junse Fageus 1 AnANd vy lAu A nnn saan usta wo 19

unsfn fulud LAsMBAR (nysnemnfifu 2522)

ANHUTNIVATEANN ARAUHYLSANWRINISINILAINWUN Sou1s20afidu Ao
aorngeainsefudmsia ANt Ady A upAussinA AdquBneoshu L fHodu
TATIRSIYLE9AY WaeNITyeUuIuW19a4Rd wadms1alumisas? 1 Useunm 80% wos

fafiririana sAnwafine1sdsTavLRBuLAunda 1000 (ues anszfudmeia deman

d¢luseivd damnsnldugnniuviosaOntiniduounsf (Wellman 1961) HRufidau
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TABLE 1. AVERAGE DISTRIBUTICON PERCENTAGE OF LAND CHARACTERISTICS AT
INVESTIGATION SITES AS CHARACTERIZED BY ELEVATION, sLOPE,
LANDFORM, AND SOIL PHYSICAL PROPERTIES.
Provinces Chiang Mai dﬁ:zng Tak |Total
Amphoe MuangiMae|Doi|San |Chom |Chiang|Mae |Hot|Wiang|Om | Mae |Muang
Land Rim|{Sa |Pa |[thong| Doa |Cham Haeng|Koi| Chan
Characteristics Ket|Teng
No. of profile 3 31 21| 2 5 2 211 3 2 1 2 28
Elevation (m)
700-800 N A R - 0| -| - - |- - - 2
801-1000 - 65| - - - - - - - - - 100 iy
1001-1500 100 35/100( 100 100 50 100(100| 100 |100| 100 - 83
Slope (%)
10-30 - 65| 50| S0 - - - - 35 - - 100 25
31-50 65 35| 50| 50 80 100 100] - 65 50 - - 57
> 50 35 - - - 20 - - 1100 - 50} 1o0 - i8
Landform
Residual hills and
mountain 100 |100{ 100|100 100 100 100{100| 100 |100} 100 100 100
Effective Soil Depth (m)
< 100 - - -] - - - - - - - - - -
100-300 65 35| 100 50 60 50 100(100 65 |100| 100 50 68
> 300 35 65| - 50 40 50 - - a5 ~ - 50 32
Soil Texture
Coarse - -1 - - - - - - - - - - -
Medium - 10| 50 -~ 10 - - - 50 - - - i3
Fine 100 30| 50|100 S0 100 100{100 50 |100| 100 100 87
Soil Structure
Poor - - -1 - - - - - - - - - -
Moderate 50 60| 50| 50 50 60 50| SO 70 £0 50 70 60
Well 50 L0 50| fo 50 4o 50| 50 30 50 50 30 Lo
Soil Drainage
Poor - -1 -1 - - - - - - - - - -
Moderate - - -] - - - - - - - - 50 L
Well 100 | 100{ 100 100 100 io00 100)100|{ 100 |100| 100 50 56
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aAEsLanf 1 arnensisf 2 arfuanfvdowlwsiuntutvoshuitdunsauaunan
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TABLE 2. AVERAGE DISTRIBUTION PERCENTAGE OF SOIL PROPERTIES 1IN 28
HIGHLAND LOCATIONS AS CHARACTERIZED BY CHEMICAT, SOIL TESTS
Provinces Chiang Mai C::?ng Tzk |Total
Amphoe Muang|Mae|Doi|San |Chom [Chiang|Mae |Hot|Wiang|{Om | Mae |Muang
- Rim[{Sa {Pa [thong|Doa Cham HaengjKoi| Chan
Detail Ket|Tong
No. of profile 3 312 2 S 2 2] 4 3 2 > | 2 28
Soil Test Rating
1/ (Acidity)
pH-
< 5.5 Strong 67 50100 25 80 50 25| 50| 100 [100 100 100 68
5.5-6.0 Moderate 33 | 40| - 75| 20 50 75| S0 - - - - 30
6.1-6.6 Slight x 10 -| -] - = =] =] = ]-=- & - 2
> 6.6 Neutral - - - - - - - - - - - - -
0.8 ($)¥
< 1.5, Low - 10| 25 - 10 - - - - - - - 5
1.5-3.0 Moderate 66 40| SO - 20 50 - 50 - - - 50 25
3.0-4.5 High 34 50f 25 25 10 25 50| s¢C 50 25 50 50 34
> 4.5 Very high - - - 751 60 25 50| - 50 75 50 - 36
? (ppm)¥/
< 10 Low 83 83{ 100 25 S0 75 25(10¢C e3 25 S0 75 65
10-25 Moderate 17 171 - 50| &0 25 75 - 17 75 S0 25 32
25-40 High - | -1 -1 251 10 = sl=1 =} = = = 3
> 40 Very high| - -1 - - - - - - - - - - -
g(ppm)y
60-100 Moderate 15 15| - 100 50 50 251 - i5 100 100 100 50
100-300 Eigh gs 85( 100 - 50 50 75| 100 50 - - - 56
> 300 Very high| - -1 - - - - R 35 | - - - i
ca (me/100 g)2/
< 2 Low 50 - - 75 80 - - - - 25 - 75 32
2-€ Moderate 50 | 85| 100 25 20 75 25| - 2y 75 100 25 48 |
> 6 High - | 1sf -] -] - 25 | 75{100| 66 | - - - 2 |
! |
Mg (me/100 g)*/ i
|
<1 Low gs | 670 - | 75( wuo sol -] -| - |100] 100 | 00| S0 |
1-3 Moderate 15 | 33/100f 25| 60 - 50| - | 100 | - - - | wo |
>3 High - - - - - 50 50| 100| - - - - { 10 |
C.E.C. '
Tme/100 g)¥/ i
< 10 Low 50 - 50 - 10 - - - - - - - e
10-20 Foderate 50 8y} 50 75 g0 50 - 1100 15 SC 50 75 57
> 20 High - 16y -~ 25 10 50 100| - 8s S0 S0 25 33
S |
1/ Seil : Water = 1:1 2/ Walkley & Elack method 3/ Bray II method
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TABLE 3. SUMMATION OF SOIL FERTILIT

FOR COFFEE CULTIVATION

TY
IN 28

SITES.

[y
om
~)

AND SOIL POTENTIAL EVALUATION
INVESTIGATICN

Physical propem:iesl/ Chemical Propertiesa/ Rertility?-/ Fotential
Profile No.["o i1 | Soil  |Water [O.M.] P | K | Ca| Mg JC.E.c| Status COE;P
Texture|Structure|Holding |(%) | (ppm)| (ppm)}|— me/100 g — €€
Capacity
1 W M H H(3){M(2) [H(3) |M(2)|M(2)|H(3) H(15) Moderate
2. W M M H(3)[L(1) | M(2) [H(3)|M(2)|H(3) M(14) Koderate
3. W M M H(3)|L(1) [H(3) |H(3)|M(2)|H(3) H(15) Moderate
4. M M M H(3)|M(2) |H(3) [M(2)|M(2)|M(2) M(1s) Moderate
S. W M M H(3)|L(1) [H(3) [M(2)|L(1)|M(2) M(12) Moderate
6. M M W H(3)|M(2) |H(3) [L(2)|M(2)|M(2) M(13) Moderate
% W W W H(3)[M(2) {M(2) [L(D|L(D)|H(3) | M(12) Moderate
8. M M M H(3)|L(1) |L(1) IL(1)|{M(2)|M(2) M(10) Moderate
g. M M M M(2)|L(1) [H(3) [M(2)|M(2)|M(2) M(12) Moderate
10. M M M M(2)|L(1) FH(3) [m(2)|M(2)|M(2) M(12) Moderate
i1. M W M H(3)M(2) [H(3) jL(1){L(1)jL(1) M(11) Moderate
12, M M M M(2)|L(1) [H(3) [u(2){M(2)[L(1) M(11) Moderate
13. M ¥ M H(3)|L(1) [H(3) |K(2)|M{(2)|M(2) M(13) Moderate
1y M M M H(3)|L(1) |H(3) |H(3)|H(3)|M(2) H(15) Moderate
1s. M M W H(3)[H(3) [L(1) [mM(2)| M(2){M(2) M(13) Moderate
16. M W W H(3)|M(2) [M(2) [L(1)|L(1){M(2) 4(10) Moderate
17. M M ] H(3)[M(2) |H(3) [M(2)|M(2)]H(3) H(15) High
8. M W W H(3)|M(2) |R(3) [H(3)|H(3)|H(3) H(17) High
19 M M M H(3)|L(1) | M(2) [M(2)IL(1)|M(2) M(11) Moderate
20. M M M H(3)[L(1) |L(1) |L(1)|L(2)|1(2) M(9) Moderate
21 ¥ M M H(3){L(1) | M(2) |M(2)jL(1)|{H(3) M(12) Moderate
22, K W M H(3)|M(2) | L(1) |M(2)] M(2)|H(3) M(13) Moderate
23. M W M H(3)|L(1) | L(1) | M(2)] L(21)|H(3) M(11) Moderzte
24, M M M H(3)1L(1) 1L(1) |H(3)| M(2)| M(2) M(12) Moderate
25. M M M H(3)|L(1) |H(3) |H(3)[H(3)|K(3) | H(i8)  |Hoderete
2. M M M H(3) [M(2) | H(3) |M(2)| LC)|H(3) | m(1n) Moderate
27. M M M H(3){L(2) | H(3) | M(2)] M(2) M(2) M(13) Moderate
28. M W M H(3)|M(2) [ B(3) [M(2)] M(2)] M(2) M(14) Moderate
1/ P = Poor, M = Moderate, W = Well

2/ L = Low (Mark
mark totzel = € or less
15 = high fertility

= Low fertility,

1), M = Medium (Mark = 2), H =
8-15 =

High (Mark = 3)

moderate fertility,
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APPENDIX I. SOIL PHYSICAL AND CHEMICAL ANALYSIS.

PARTICLE SIZE ANALYSIS|pH |O0.M. P K Ca |Mg4]C.E.C Fe Mn

SITE NO.HORIZON ™ oo T oo | cray }1{3 (%) |(ppm)|(ppm)| — me/100g — |(ppm) |(ppm)
(%) (%) (%) 2

1 A 26 42 32 4.0(6.3 |30.0 |257.0| 3.61,1(28.7 |17.5 5.0
B 23 39 38 4L.514.3 7.5 |113.8| 5.2(2.0|25.9 (20.0 2.0

2 A 27 36 36 4.716.6 745 99.0f 9.2|2.4]29.5 [30.0 4.9
B 21 30 49 4.7183.5 4.5 |336.0/10.2{1.2({16.8 |16.3 2.5

3 A 19 47 34 5.014.7 4.5 |116.0|11.4{2.4]23.2 [10.0 3.1
B 17 45 38 4.718.7 2.5 [307.0( 8.6|2.4|20,2 |12.5 5.7

L A 32 24 Ly 6.2(3.4 [30.0 |]222.5| 4.5(1.1|13.8 |12.5 0.9
B 28 24 48 5.9(11.4 4.5 [107.5| 2.6|0.8|30.2 |10.0 0.9

5 A 40 24 36 6.0(3.9 5.5 |183.8| 2.2|0.7|11.98 |15.0 1.6
B 54 20 26 5:5]2:5 5.5 |111.3| 2.6(0.9|10.4 2.8 4.1

6 A 56 10 34 5.0(6.5 |30.0 [121.9| 1.6)1.3(17.7 |17.5 1.7
B 52 10 38 0]|5.4 7.5 75.6] 1.4(1.1(15.6 |30.0 0.9

7 A 24 36 40 5.1/6.8 |20.0 68.1| 1.0{0.6(23.2 |23.1 |12.5
B 10 28 62 5.211.2 4.5 62.5]| 0.9/0.6| 7.9 6.3 0.7
8 A 58 10 32 5.4/16.4 5.0 41.3( 1.9/1.1)17.1 |12.0 1.2
B 50 10 40 5.3/3.2 4.5 23.8| 1.4/0.7(10.7 7.5 1.1

9 A L6 12 42 5.212.0 6.5 [125.0] 4.4)1.1]/11.3 |14.5 1.8
B 36 10 54 5.011.9 3.0 [125.0| 0.9/0.4]| 8.9 9.0 4.7
10 A 60 10 30 5.8{3.5 6.0 |231.3| 3.4/1.7/19.3 |10.0 0.8
B 48 10 L2 5.612.1 3.5 [118.8| 2.3]0.8| 9.2 [12.5 1.0
11 A L6 18 36 4.9(4.2 |12.5 |181.3| 1.1|0.6|12.8 7.0 0.8
B 4y 20 36 4.8(2.4 5.0 56.3| 0.7|0.4]| 5.2 |28.8 0.6
12 A 30 16 54 4.712.1 3.0 |210.6| 3.8{1.1| 8.9 |21.0 1.8
B 38 12 50 5.0/1.1 1.5 |173.8| 3.6]1.0| 7.6 [10.0 1.0
13 A 62 18 20 5.3|4.3 6.0 [176.3]| 4.1|2.8(11.9 [20.5 1.8
B 62 18 20 4.9/1.8 3.0 |260.0| 3.5/1.5(10.7 |20.0 1.3
14 A 38 20 42 5.2(4.3 5.0 |206.3] 6.3|4.7[19.3 9.5 2.6
B 26 12 62 5.9|2.0 2.0 |203.8| 6.6/4.8/18.3 3.8 0.9
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PARTICLE SIZE ANALYSIS|pH |0.M.| P K Ca IHg lC.E.C Fe Mn
SITE NO.|HORIZON[ oo T o oy ;:é (%) |(ppm)|(ppm) | — me/100g — | (ppm) [(ppm)
(%) (%) (%) 2

15 A 46 g 45 5.9/ 9.6{30.0 | 40.0| 3.1{1.7|24.1 | 9.5 | 1.3
B 56 19 25 s.6| 6.3|/18.0 | 50.0| 1.7/0.9]12.3 |15.0 | 1.4

16 A 52 19 29 5.5/ 6.1/10.0 | 5.0 1.0/0.6|15.4 |15.0 | 1.5
B 46 9 45 5.3 3.8] 7.5 | 23.8|1.0/0.6{12.6 |10.5 | 1.4

17 A 28 30 42 s.0| 4.5[19.0 [152.5| 5.0|2.3|32.2 |15.0 | 1.1
B 28 30 42 s.8] 4.7|20.0 | 75.0 | 6.1|2.8{31.9 |12.0 | 1.1

18 A u6 20 34 5.9 6.0/20.0 |143.8|6.5/3.4(36.5 [16.6 | 1.0
B 14 20 u6 s.5| 4.,1| 8.5 |138.7 [ 6.7|3.4|31.4 |12.4 | 1.0

19 A 36 18 46 4.7| 4.5|10.0 | 78.8 | 3.7/0.5|13.8 [18.8 | 3.4
B 36 14 50 4.8 2.5/ 9.0 | 48.8|1.3/0.2|11.6 | 2.8 | 2.7

20 A 30 18 52 5.1] 4.1| 5.0 | 43.8| 1.8{0.5|11.3 |19.5 | 2.7
B 30 16 54 5.1 2.0| 5.5 | 51.3|1.6/0.4(20.5 | 2.5 | 1.5

21 A 30 24 46 y.8| 5.1(10.0 | 56.3| 5.5/0.6{25.9 [30.0 | 1.5
B 26 2u 50 4.8 3.2 9.0 | 38.8 | 2.3/0.4|17.0 |30.0 | 1.8

22 A 52 28 20 5.0/11,7|20.0 | 40.0 | 4.9[1.5|27.8 |15.0 | 1.2
B 42 12 46 4.5 4.8/ 6.5 | 25.0]1.9/0.3]|16.5 [22.0 | 0.5

23 A 3u 13 53 4.6| 6.0/ 6.0 | 32.5|3.0/0.6|27.8 [45.0 | 1.2
B 30 12 S8 4.5 3.3] 5.5 | 25.0| 2.4/0.2{14.5 |85.0 | 1.0

24 A 46 18 36 5.1 3.8/ 9.0 | 41.3(7.2/1.2{10.9 {10.5 | 0.8
B 42 14 uy 5.3| 2.8| 6.5 |150.0 | 2.2/ 0.9|15.7 | 3.8 | 0.5

25 A 56 16 28 5.8/ 3.5| 6.5 |102.5| 8.0/3.3|31.4 | 2.5 | 0.4
B 54 16 30 5.8/ 1.9| 5.5 | 61.3 | 6.0/3.3{12.4 | 5.0 | 0.4

26 A 64 10 26 5.3] 6.3(25.0 [100.0| 3.9/0.9|21.6 |[12.5 | 0.6
B u6 20 34 5.3| 1.9] 8.0 | 23.8| 2.1{0.5|12.0 |17.5 | 0.5

27 A L8 16 36 5.7 4.6/10.0 [167.5| 2.9/1.6|15.1 | 2.0 | 1.2
B 42 14 Ly s.4| 1.7| 9.5 |161.9 | 2.1{1.2|10.8 |15.0 | 1.6

28 A 30 12 58 5.7 s.2/15.0 |118.8| 2.9/1.8{18.9 |10.0 | 0.4
B 30 12 58 5.3 2.1]/11.0 |143.1| 0.7/ 0.4|12.3 [11.0 | O.4
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LIEYATTIN B LAY

BORON DEFICIENCY IN SUNFLOWER AND GREEN GRAM
AT CHIANG MAI

Benjaven Rerkasem

ABSTRACT : Sunflower hybrids grown on San Sai soil
under irrigation in the cool season in Chiang Mai without boron
exhibited the following symptoms: yellowing and bronzing of
newly full grown leaves, chlorosis and necrotic spots which may
enlarge to cover the major part of or entire leaves, vertical
lesions on stem ribs, horizontal splits on upper stems which
may be accompanied by wilting of the leaf directly above it as
a result of the vascular bundles being severed, the split may
be so marked that plants were completely decapitated, usually
just below the flower head (head clipping), failure of seed set
in the middle portion of the head or complete yield loss. With-
out added boron seed yield of Hysun 31 ranged from nil to 119
kg/rai. When detected early enough an application of boron was
effective in removing the symptoms and greatly increasing grain
yield. Foliar spraying with a solution of 0.05 - 0.10 per cent

borax or boric acid was effective, but must be repeated every

aAid g ls ArsLNYRTANARS W1 inundu L Jusivu

Department of Agronomy, Faculty of Agriculture, Chiangmai
University.
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five to seven days to prevent the symptoms from recurring. A
soil application of 1.1 kg/rai of borax when bronzing appeared
at 25 days from sowing was effective in removing all the symp-
toms and increasing seed yield to 478 kg/rai; but with some
leaf symptoms reappearing at the end of the season. The high-
est seed yield of 686 kg/rai and complete cure of the symptoms
was achieved with an application of 1.6 kg/rai of borax. Res-
idual effects of the applied boron was also observed in a green
gram crop that followed the sunflower. Where boron had not
been applied green gram exhibited the following symptoms:, chlo-
rosis of leaf margins which often ended in necrosis, stunted
plants with brittle petioles and leaves, reduced flowering and
pod set. Where 1.6 kg/rai of borax was applied to the precee-
ding sunflower no leaf symptom was observed on the green gram;
dry matter yield and pod set were significantly increased by
the residual boron. Twenty sunflower hybrids planted without
added boron all showed severe symptoms of boron deficiency sim-
ilar to those described for Hysun 31, no seed yield was har-

vested.

UVARLID : nisneaosd  sausiumantse1ns1nTusoulununs 7
(Helianthus annuus L.) Ugneaumaudai§us (Vigna radiata (L.) Wi-
lezek) upudimsiufidminidusimi  luggwminaTavorfudadsennu 1 Hovgn
vl lnldTusou munzdufionnisdsinglssusoty 20 44 Wuluin faids
oryuouTignas i Fuoond i ufloualln fnisduiduanatsfia 1do1 Jolufuds sman ey
LFuuamioidugaiBin 9 Arauguus 1wt na s LR LETD L 20 T ueaR uun s

i v £ oo v &
flounalvgdu o7raumalauununslu - A wud vy ovunad 1 Jum s fisovenn
¢ vy . g . P 4 .
FINY2TININAUR WU IUN UnaaT Llunoydaunaduldonavius vaflanisgnete
. - & Al - - .
YIAYDIMDY T FoUMIARINEIAT aqaaztuuquué1uua4a1»uﬁautuﬂaﬁhlﬂuﬂn
wgroon U amnufianasguifuatunon uaxTonnaflazlauaudniuinoui a8ul 84
L} 1 z " 1 -
Nz AU R Tusoulunl sneaoadl fiuaudn L udnoylud9isun Ty lauaudn Ay

aufis 119 nn. /15 nastdTusouifor Suds i ng uivonnas lunowusnlut Suoond-
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A0 A yodosmilimonna rgnatufisBuruns s 1A narMTurownn s U suvwidn s
aertu vouTn uFo nymuotm Anaanieneu 0.05 - 0,10% Arwarnynwieanay
vintusoulus sueusnln usnoswud mn 5-7 Fu nswutuufn 1.1 nn. 1y
A4 M e 9 luoon®atn v lvuaulnuuiamunsduifes Oy 478 nn. /1r e
2115 W imiarUranguas R ung waudniulngsBs 686 nn./1y  TnuvsaA-
aane1n 1filunrang@lAs NN T léYuTuuFnludnsa 1.6 nn. /1y nasIjuTudn
dnsq 1.6 nn./ir & fuannai afiada L Guafiugntunednly Tnuths L Buathugn
mun'mnz’i’uﬁ'lai‘l;i‘u.lu'turw azfiorny imfoanauvoulu damnuﬁ'ﬂu'tuﬂsn
ma o Tuuaznuluiussuaeineae - fnn sindnurefnuu@miou tf’ulu':ﬁlen
umaun s A TATUTuuEn 1.6 nn. /1y luwdnsormsfluiay S wndnuvsune
M yARINIANNIY  NuRe Fugnuana mau 20 Wug AUgNTnufla1aTur out RuRn 4
uﬁnamrmﬂurwou'utuu.nnmﬁuu‘auhmuﬁn‘lu“l;tau TruotnyAR1uRls

oy hysun 31 #ussurulaenanu

AU

AlulszinAlng  Aaulvaiiussnns1gTusou Aazatodas ounoue 45
(International Soil Survey, FAO Bulletin 48) nasUgnuaguiuaimivile
S wu s 1 W aYu Tus oumn L9t 28w TroyYoundudauivga =fdn s Tuusn (So-
dium tetraborate decahydrate NazBHOT.loHQO) Useznovoy udesa 0.5%
(PoyRdaiilaluuuny 3R ASqysme)  #eiduly Judes 6:18:2u+3Mg+B  wio
4:16:24+4Mg+B INUURINARDI L NWAsYaUs tnau ANOSauL Mo RunanEani < L nuss
T INEIA L Bua il 1Als 09 A s 0 RNARARTa 834 1A T AUNA F IR N 4 MU
TAUfis1Po MM v50s Tusou TuAuMdn &3nd waznosums (Julsrigival and

Bunta 1975) wfolusouifusounsifus (Hobbs 1974) Iufifinasos L Aua i
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1afisusufiamns Bovaosuus s Twlasugnniun s Jud 1w funandn ol
1eiau Teufionnaseanutunasiduise L Sumuluasfidnwas 1dugn urzlud:
Bvdwnal ity uazluivasniolUlufige  "The disease symptoms started
with leaf spotting and ended up with the entire leaf brown and
kill ed." (Sektheera and Hobbs 197u4) umiilafinasOududn iwgeoaisaidu

* & - hy =y .~
N1 5UWHHIN NISYNARDAUTTIUITIHDANITWUDINTITAKRN Uﬂﬁ4n‘§lu‘luﬂ'\\dﬂ :quﬂﬂ"é” 'ﬂ-!

-~ [

- L by J
IasunisifiaguanensigaIvnssoTusou 34Lﬁuouassnauﬂ4wu41un%sﬂannﬂu-

feduLfondninds

aunsaiuaziintimaaay

1l N sneaos ula maaosadnail L nuasgaus vy Auuidufio
U - Ll f A ] -
LPoNaNARM L neRs s inunduiPusue Jensoyuudugadinsau  (Coarse

loamy, mixed, isohyperthermic, Typic Tropaqualf)

AYINAADYRA 1 : TaUgnniumsdugnuassieg Hysun 31 (aan Pacific
Seeds Co.) wlas?t 1 “Wfadl 0.5 1y ududl 15 wnAfniuu 2524 wlasfnl 2
W 22 woARnaou 2524 Bn 0.5 15 &Yy 15-15-15 &asa 32 nn./1s
TnuﬂanLﬁuunaduuuﬂaqun§94n€ﬁq 1.5 Ry 013 20 LNRT  TEUHA 4T EMINY
Fu 0.25 1ums  wdsuUasngunaowr 1917 1 fodzaonas s ivodn waEniy Lafupos
FAY unziminTaoUasuieanansos  (Honmunsduudasl 1 oagle 25 du (Viu
- V16, Schneiter and Miller 1981) fufioanasoondafisflufliReasTn fin
Al fameaoswumavatsazann 0.10% Tuusn nyatufa  Jsadaivle (Zinc Sul-
phate) wuan nunz Fufhmdlunivdn sazaroiuwsn waznsatufa  wiuanoinns

oon@afuuarATundutSuL Bus L gumast fin Wil 4-5 udawaly  ueneAnudQls
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sUTusau fonnaslulunsuus 19w Lﬁanqsaanﬁﬁﬁut?uﬁktngiﬁﬁuﬂqunzdhuan
A 2 flony 24 FumdUgn  1eldssunerasasiU 5 st Ao Nil (luldosls
tay), Bl (1d%uusSn 1.08 nn./1s), B2 (1dTuusn 1.6 nn./ls), Zn (&
Fspdavm 3.0 nn./1s), Bl1Zn (Bl + Zn) aqluuUassasuaz 1 una  naa9
0.75 tums 919 20 LuRs Sn1uRzdussus: 80 AU wRaszsasud 4 o1 nasa
A1 1 AR WE 1SULMAN YT ITAY D1N91 wwURIRauaUL Tus DU uA T udns LATTAL T
so1ua219Punay uauﬁmuuﬁmnqunsihtﬁutﬁuotﬂaaﬂu 95 w4 uﬁ%ﬂanﬁhtﬂua
Wugenotaluwlasiin teulufinasla Tautsuiduuns 3 wn2una mowUadnana
1.5 1ums fimnudluunaUssune 15 AU/ Luns LdaqaqnﬁqLﬂuqﬁﬂ@wwaqnuua4

wr [ -~ L} o -~
unnlusugEeuanlNd nIs oL Aunaulniudnls  nasadosmonisenntusoudnlanann

21n1 N1 $lU URNARY MUNUMe uRzYoyanisimedn tﬁaaﬂq 75 du

N1SVARDTA 2 : 15ﬂenﬂﬂumzihanuﬁu#1uqu 20 wu{ w1aMnds =LA
00d1ms LBy TAunIuUSYNn Pacific Seeds 14 wug laun Hysun 11, Hysun
21, Hysun 22, Hysun 31, Hysun 32, Hysun 33, Sunbird 2, Confec 2,
Kernel Pac 116, Pac 356, Pac 252, Pac 354, Pac 366 uaz 5 wu§ a1n
UszinAdussawusnn TaunTuUSen Upjohn laun Asgrow 500, Asgrow 504,
Asgrow 151, Asgrow 533, H7180 udufl 2 wgAdnnwu 2527  Tmufinnsulum
QuUASTTIW LUflouN1 sMARD STV aNNUs 2N unt%ﬁnﬂ?iﬁﬂbiusau FanrumzTutlu

X L v,
nsnesasd N lasuliusoul ay
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Wan1vAaay

pn1szmlusew

MRS . oanIsusn@measniseanTusouluniuns i Aonnsooni-
aﬂuﬂuﬂuTNLﬁuﬁﬁaﬂuﬁbu Tunwsnnaoaﬁaqnﬁfﬁhnéqaéhanlﬁﬁ4uﬁ 20-25 4
wdsdgn WA 8-12 luszuz Vid - V16 fHonosainvounuas i nuvimads Wnag
0170 ar L T lUUHIUANERE L Butoond wnauns  unuiaz i Tud i duaien 1 Houaan
U ol 1A 1dTusou luivanilaz L §ufidiwlos (Chlorosis) demonnaznany
1Juamunts (Necrosis) amivanfiareurulvduauluanaunsnulunoulu n¥ohs
1uluda4oonmon R2 - R5 ﬁhﬁ;ﬁu:uus4unnaqaﬁ1uuuﬁ4wunﬁaudiu# 8-10 #u
W fornas mifanans  sewanaffiniseunusfaourasant Favosdwu R2 - Ry
axUsangsoud i dunisonaniusmu wazsouUiniseanadwuidusovens  Jauna
n?qaﬁaﬂ1uﬁadxwﬂaﬁhﬁh1ﬂtﬁua1u insaznodgnitaens  souufeanatiun sflons
7uus4uwnauaﬁunonﬁqaﬂuuqnwanaanaqndqﬁhidtau (Head clipping) &4
wurufanasdul BuTontaflaz lauandn Ludnoun s 8uLds nonfii u&asinn s fin L ulinla
anyse TauLawnzud L amnataaIumnon unamonittdndnydus wansfanasBniaudadla

- ' - ~ ~ o z -
ANGRU 0INTIFAINANIUAEIIAN WUIUNURE TUGNRANIVNS 20 A1uvug Avgniu

J w.A, 2527/28

faidiva 1UTnLﬁuﬁaquﬁbu A3 vfownueoulu  onafivoululml
(Necrosis) nauluwaziluiusir vnetu auLly onlufin dnidedudauoy
n1sauovsin lusau

YMURTU s ImyuTusounn s lulugudnsazaty 0.05% TuuFmto

nsaTusA arnasasnwivuiuainonnisoonfatinuazluindosls anuluLaan 3-4
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. : - ~ ' - .
Fu wmonnasHasndunadnlu 9-10 Jundiniswudnsazatuiusou nas wjuiuusn
Tudu A 24 Fundsdgn (ot Suflonnisoonfaiinfludiunsashwioiniasenniusau

. - -~ - .' - - J
FINRNUIIAUIMVNY WAL LANNRLARN L NaMIUR Wl (Aas1ef 1)

TABLE 1. Effects of borax application on sunflower seed yield

on San Sai soil at Chiang Mai.

sreatment Seed Yield
Borax Zinc sulphate (kg/rai)
------ (kg/rai) --=---
Nil 0 0 0-119
Bl i s B 0 478
BlZn 171 3.0 Ly
B2 1.6 0 686
SE 86

o ddw v Vo - 17
n?qwﬁamaQﬂﬂunzqun1ulmtuiusausaquﬂnﬂ7uﬂniusauuutuus4ﬂ$n Aosquman

Wnugmoonannawn  (Head clipping) 1Juimgivi flunaudniudnlulniay 7
\vRofwoRin L NEAUIIATNEOUNDN 9 B24RTURDN Ivuaudn 119 nn./ls  Tuusn
1.1 nn. /1y Gdaswdudontuns ful fuudnsoanasenntusoud 24 4 naugn
WuaAR L udaiunz UL ey 4 1vn wfo 478 nn. /1y wasantRuTunSnuan
uidu 1.6 nn. /s Aseifsnaudaadamiuazdunolusnidu 686 nn./ls  nas
14 zinc sulphate 3.0 an. /7y sandu Tuwsn 1.1 nn. /s a1 ivuaede
wansn < Watn foldTuununtRusoun 11 fua

0
~

daudyr © TuuSnflduiunaunsdu fSussnAnssWiada18un Aign

Axlungdn (Ans19fl 2)
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TABLE 2. Residual effects of boron applied to sunflower on a

green gram crop that followed.

Green gram yield & Borax applied to sunflower

yield components (kg/ral) SE
0 10

Dry matter (g/m"2) 169 311 22

Pod bearing nodes/plant 4.5 8.0 2.3

Pods/plant Tl 13.1 4.5

Pod size (seeds/pod) 8.8 13.0 3.4

\J - - ® -~ - -~ 1) J J‘ - .
Tusou#ﬂé%wﬂbnﬁunsiuﬁuannnq4nﬁﬂwuwuﬂhuw4dhLﬁuatﬂusuantﬁauwdatnﬁﬁh
warfiund Tnsfda s 1 vnandn L uanda L Sur LRudnmay twsﬂsﬂbuﬂuaﬁUannqunﬁu-

o 1 “U - - . ) . 9‘
prduflasuiuson dnasiadn uaznishinlu@n #nen ﬁ%ﬂﬂan%uuﬂaqﬁiutnulnsu

TusouiLJuauInan

FR15muKan1InAaag

nsnaaosillabudiin oanas isAn Winnlumun i Javfanaau
L Buvnuaul funandn L udnlsln A ﬁhiﬁhéﬂsséuuﬁuﬁﬁﬂtﬂu41wﬁ (Sektheera
and Hobbs 1974) fAa11vQu1aNnnNIsY1ASIHIUTOU iWF 2N sIuAilFIw A
Taunis Wivsoulugvansusenovivusn  ufonsaiuFAnnaiu w¥oluusnniasn
N5 IMTusouni s lufinaguAs o laLfes 7-10 54 vHosann Sﬁqaﬁnﬁsﬁﬂﬁiﬁhﬂq
W Teun1swauARzAT AT Fuana e Us=nauﬁbnﬂ7ﬁiusautﬁu5ﬂmﬂﬂn17
nBowlwaannluunsn devoafin e fuialavoy (Tiffin 1972) a1y o<

-~ gt v ) Jo L
5ana4unﬁ7Lﬂuiusauﬂwunﬂuuaztuaxdaﬂ4anaanuq1wunaamtaaﬂ NN sNAROIHY
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wan 1L fiunauan N1591RTusonana L Tuguas sanflafla sviluna sugnnium e dulu
AIMESANINAY Lns 12 L aNANAR L NERR N wE ol lanAnARLsEn LAy Hafl fog
anfuged WA ldlunas iwr zUgnlunnmiuilo Lo Mugatdussiy wau &Fmas
WNATY Mame  Afin %ﬁunq uazUandos arufiUfunniusouiazanuiqle (hot
water soluble) ayluinsemsin Tugas 0.11 - 0.21 luYAsnss/nsh Lot Aun
Audugndunsnufldugnniuns Julunisnaaosil (Hiranburana and Chawachati
in press) wanainil nnr#ﬁtaaﬁhﬁééqguéiﬂuﬁsquéutﬂu41ud wazfnoulna
tAus (Netsaengtip et al. in press) ﬁTGhuaﬂnﬂsuﬁniusauﬂurzﬁbiuufa
uazuw%uaﬂuununndﬂtnaﬁIﬁﬁﬁnqrﬁqrqa ﬁhﬁunﬂruqn5ﬂmaﬂuﬂsTU?aun7sa=1E
sunuanlalduiviAy  lunasnedounaat SulUlalung sugnniun: flun e Lwilo
AOWLY N5 L BonAnoiignIua s Tufdaun snnandn lemona s Tubufisls siuTus oull
LUs = Tushilasn o121 8udfivn avilaAazunUamnille (Blamey et al. 1984) us

001415 ARy N1sNRASUA tWLgNIURE Tugnranfia 20 Anuvishi oyl g la

ﬁJ L} at . -~
WA sonuRan1 s g1 A Tus oulus sl Tuoy Wbudins ol

SnUsenaswils 1unﬂﬂLnﬁouda=ﬂﬁﬁhLﬁuqﬂsnﬁq 2.4 awls naseanm
Tusou  waznisadosmoyuluwSniiufonnAtsunannmunsdu Mwuludiifus  u
nﬂ?ﬁnUﬁﬁﬁﬁﬁanaﬂudﬂtﬂuﬁnﬂSUﬂnSQﬂTU?auiuﬁhﬁﬁﬁﬁmﬁ AasazlnsunI1INAwla
U1 4 LW?ﬂ:nﬂsiéduivwautﬁuatﬁnﬁbuﬁianﬂﬁﬁaztﬁuuauantuﬁnﬁhLﬂuniﬁLﬂu

aui4uIn
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HANTITNARDIN LAALIMIINOUIIYRLAN2T NaseaRTUs onoa AL Tudn Ly
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SvEwazavEU IR LNEALAZITEZ UGN
fisisionnsia3ey L Au Tauasuandnuastadss
\adana  udaiwgs, audm lad waz TnAa  waieawi
THE EFFECT OF SEED SIZE AND PLANT DENSITY
ON GROWTH AND YIELD OF PEANUT

Chalermpone Sampetch, Somjit Jaidee

and Kosol Mengampun

ABSTRACT : A study on effect of seed size (averag-
ing 0.37, 0.62 and 0.72 g/seed) and plant spacing (12 x 50,
25 x 50 and 50 x S50 cm) on growth and seed yield of peanut was
conducted during October 1985 to February 1986. The seed size
did not affect growth and yield, but did the plant spacings.
Both total dry matter and seed yields significantly increased
with increasing plant densities. The mean seed yields for the
three seed sizes of 2.26, 1.89 and 1.09 t/ha were recorded from
12.5 % 50, 25 x 50 and 50 x 50 cm plant spacing treatments res-
pectively. Number of pods per plant was markedly increased with
decreasing plant densities. The plant spacings had also no
effect on hundred-seed weight and number of seeds per pod. Mean
leaf area index of 0.6, 1.2 and 2.1 for the three seed sizes
were recorded at fully bloomed stage from 50 x 50, 25 x 50 and
12.5 x 50 cm spacing respectively. The interaction between seed

sizes x plant spacings was not observed.

nASdRdly AR L nURTANARS WU Inun AL Pdusive

Department of Agronomy, Faculty of Agriculture,
Chiangmai University.
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UVARLD @ nasAnva drdwavosvunniuln ofwiniaBunowu@n 037
niu, 0.62 nsi umr 0.72 nsi)  fAdsonisiafurfuin uRsnAuAnYo s Ads
Yuy CES 101 anulmsrurUgnmns < i (12.5 X 50 ou., 25 x 50 ou. uae
50 x 50 @u.) lanserluremansifiow RanAu 2528 fia Mounuanvius 2529
YU LD LNAR LEUANT eURONAKAR  UAKRLARL RduR13A2 N Wieo 1 RuUgndl
ortu (veuzUgnamRa) seurlgnyevananu 12.5 ohi. vuAs@ninuiefuannf
3 wumeouAndedn Ao 2.26 du/ionuns  uRznANARARALMAD 1.89 uax
1.09 susionunsy (forrusUgnrevanamuifuduidu 25 ou. uRs 50 W%, mau
WU v ruzUgn WuENANs sYURO S AN NERROEN  UREBUAABOILNER WREMIN-
/o (Radunans roeslgniliRudu surnvo s udnlufiuans snunosdiufiluuala
winuvanaoan sgulaouns 4 afa vulaumnouoonmon (28 4 mdsaanson) au
fisscuzoonmoniiindl (49 Fu w&iaanson) untthﬂréhﬂbaﬁﬁangaurntﬁﬁfu A
YU AL UEAT TN 2 2 AR LR s InuMasnne Y AR UL R dun s sue
Ugnfiamas (uReyrurifoonsont i v luiady 0.6, 1.2 uwax 2.1 sy

rsU:Uan::n11enu#ana4n1u#1ﬁhI

AN
AW LuAmg L Judadunilsluvany q Uady A Susan munnas
LAFULBUTR warnAuBRosfY 1ty nasugnaruLnBsfilonaand s:lanunanAuds
use uaziafuLduin§a deaswrlugmeanmisugsdunounsuusanioRela I
AU ARNIWLNARRRN S RTIMATuRNeReUs e nout wArewnneos L uARf L Tudnume
wile (uBefifioun AR afus sfuans enuRoni s 1on noﬁuﬁuu?ﬂh§4u?4 WAENI 5 H48M
vofigluszuzusn (Cooper et al. 1979, Wester 1964) Tmuvialuindsfiuy

naa=flluifus wioom sdsosfiivanan wfonnnnan  deazdsuaivmuoouiasy
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\Puimd (Duangpatra 1984, FAO 1981, Black 1956) umuimeoseswnmiude
ﬁﬁﬁan1sta§@uazuauﬁn 1RfinA s Anwn AuALInaRe < iy luienan usile ﬁqiuwanﬁ@@
fLdu 912478 (Ries and Everson 1973) e19uniay (Kaufman and Me-
Fadden 1968) wazwandaidu d2infos (AFansa7RA warAme 2528, Smith and
Camper 1970) dadaWavih (Cooper et al. 1979) aansroenu TCLERUIE The
LBRlUN 312 WINT s LAfRuas uALARANIN LuEnent AL AN wroun 15 fRna Aansle
WFouLos Ludnfi v ivilo e L &nazun mS ooy JsBuoyiudfams odnumefdunas
LaTyoasiduardaufing L ivifus  Junandn s asfasumis wfodnvazeos ulnfign
214 asﬁuaﬁaﬂaﬁuaﬂuﬁ?nﬂunﬁwqanmaqLuﬁm YU AL LNARAZTHANS trUR ONA
wAnLaudafnolflo (uBatiulvauoowms onunan B 1A w§on neuaniiidu Auly
FmsUdnSwarosvu nLudafidRonandne it Adviuds sl ioudn  (maevimsa Beso
Aaulla) T0QUs zASAB0INT AR IHA YN RoAnwn B9 A9 dhi Sy 51177 s oun a1 LB

ale . a - o = ~ v .
Algdgn Aunmisiafufivisiuaruandne 012834 xﬁana:imuqﬂqwayﬂﬁaﬁaazu11ﬂ

1Us 2 Tuduluni s (P nandnm oy

gunsaluasidnnvnaay

NMINAADINS =¥ Akz LNWASANARS v Tnun &u L Jus v LUy ENI1 4
(Fou @a1An 2528 - punS 2529 AuwosulaanaaasdniJuuss an loamy
sand fA21uidunss-ma 5.50, dunFimg 1.23, % vodwesa 22 ppm TUwmA-

\Jun 63 ppm

MNHuHENIsNAaosuuy  Split-plot  Tauldewnmiuan 3 9wam  So
0.37 nf%/in@n (1&n) 0.62 nfu/inde (nAa19) 0.72 nsh/unle (lun) 1T

Main-plot Mszusdgn 3 szuz Ao 12.5 x 50 @u., 25 x SO 9. uas
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50 x 50 <u. 1Ju Sub-plot luRaenssuds (treatments) v 3 I 48w
oylusUsas R.C.B. ﬁuéﬁhaé4ﬁ13ﬂunq7ﬁannnaaqﬁhawu§ CES 101 u\Rsvin
N1 sARLUNEW PE0 LuBaniuflouasdavnivin Lz fueouRaz et wRIMARDILDY
wnazuvasfiounn 2.5 x 6.0 du. YgnuUasar 5 un 195 rurseva unsASAAD
50 ou. Ugnuasar 4 tudn  wasvianasnouWiivfovigiar 2 mu wdsaanflauds
1onuas 1 Aumw Fetiuasinfgnavunuuueasnulgn & msuszusUgn 12.5 x 50
ou., 25 X 50 gu. waz 50 x 50 @u. inaru 160,000 x 2, .80,000 X

2, uaz 40,000 X 2 AU/LBNURAT RTINS AU

dushovnuflonns i Asn s minuvs uazAYdRAlUn q Aeav w0
(osfusan 4 Afs Tmun?qufnéutﬂaﬂdaﬁu15 28 du uaznqséuﬂhodﬂangaén
ponsevinflofigonyls 49 4w Jaidussuseudaconsaniiiad  dwdivaelfiv
Aoaidofidun  1fofLAst svnanBauar oAU sNoveoNandn  n1sdnioun Lo
anLﬁuuﬁuvéuxaqu 3 wnalu lasonunany wsraoun a7 1a Tav il lunay
Leaf area meter ﬁauﬁﬁtﬁﬁébuﬁomwaﬁ 809, 1Suisanoundoy 48 gu.
nondard winuvia

uannmaaannuUa41§?bﬂuém7 12-24-12 #as1 312.5 nn./LanuRs
(50 nn./1s) tﬁuﬂuﬁuimu%dﬁauﬂanﬁﬂnmaaq wRsndIa1NUgn Tamuans LASiAa
ANdUREgnaY wadle wantunsumonidu N5 iminlus rozus nvuuuvadloy waslu

.’ - V\.l ~ L 1
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TABLE 1. Seed yields (t/ha) of peanut (cv. CES 101) as affected

by seed sizes and plant spacings.

Plant spacing (cm.) Mean
Seed size
12.5 x 50 25 x 50 50 x 50 (S.E)
Small 2.56 1.81 1.04 1.79
Medium 2.05 1.93 1.07 1.68 (¢ 0.61)NS
Large 2.18 1.94 1.15 1.76
Mean 2.26 1,89 1.09 Interaction (NS)
(S.E.) (£ 0.28)#%
NS = non-significant (P > 0.05)

sest

Significant at (P < 0.01)
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TABLE 2. Yield components of peanut (cv. CES 101) as affected
by seed sizes and plant spacing.
Seed size Plant spacing (ecm.) Mean
12.5 x 50 25 x 50 50 x 50
No. of pod/hill
Small 19.5 29.0 3.1 27.5%
Medium 18.0 24 .6 34.6 25.7%
Large 16.3 28.0 36.4 25.9%
Mean 17.9% 27.2° 35.0°  Interaction (NS)
No. of seed/po&
Small 1.8 1.9 1.8 1.83%
Medium 1.8 1.8 1.8 1.80%
Large 1.9 1.9 2.1 1,962
Mean 1.83 1.87° 1.9%  Interaction (NS)
100 seed wt. (g)
Small 50.5 48.9 504 49.9%
Medium 47.7 50.5 51.4 u9,9%
Large 46.3 50.3 49.9 4g.8%
Mean ug.2% 49.9% 50.6% Interaction (NS)
NS = non-significant (P > 0105)
Values with same letter are not significantly different at

(P < 0.05)
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THE EFFECTS OF WEED CONTROL ON GROWTH AND
YIELD OF SOYBEAN GROWN I[N LATE RAINY SEASON

Songchao Insomphun, Veerachai Sriwatanapongse

and Kosol Mengumpun

ABSTRACT : The experiment compared effects of
pre and post emergence herbicides with hand weeded and weedy
check. on growth and yield of SJ 5 soybean grown under upland
rainfed conditions. The treatments studied were alachlor 0.27
kg ai/rai, haloxyfob methyl 0.02 kg ai/rai, fluazifob methyl

0.06 kg ai/rai, hand weeded at 30 days after planting and weedy
check,

The results indicated that grassy weed and brecadleaf
weed were major infestation while cyperaceae weed infestation
was not very significant. Weed infestation during the early
growth stages of soybean was comparatively low, while in the
reproductive growth stages the infestation increased. Hand

weeded gave effective control of grasses and broadleaf weeds
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Department of Agronomy, Faculty of Agriculture,
Chiangmai University.



186

whereas alachlor provided moderate contrecl. Haloxyfob methyl
0.02 kg ai/rai gave effective grassy.weed control. Although
fluazifob butyl 0.06 kg ai/rai showed the same effectiveness in
controlling grassy weed as haloxyfob methyl it took longer time.

However, both herbicides were unable to control broadleaf weeds.

In terms of growth and yield of soybean the results in-
dicated that the treatments had no significant effect on total
dry matter, leaf area index, plant height and node number.
Average seed yield from hand weeded treatment (365 kg/rai)
tended to be higher than those (319 and 309 kg/rai) of haloxy-
fob methyl and alachlor treatments. Yields (294 and 247 kg/rai)
for fluazifob butyl and weedy check were significantly lower
than that for hand weeded. The yield reduction of seeds was

due to lower pod number per plant.
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TABLE 5. Yield (dry seed weight) and yield components of SJ 5

soybean with different methods of weed control.

Yield components

Dry seed
Treatment (:e;f‘:f:) No. of No. of 100 seed
g pods/  seeds/ weight
plant pod
Weedy check 247 59.0° 1.8 11.17
Hand Weeded 3652 92.2% 1.9 12.30
Alachlor (0.27 kg ai/rai) 3092P 81.9b 1.8 12.27
Haloxyfob methyl 3193P 77.8® 1.9 11.80
(0.02 kg ai/rai)
Fluazifob butyl 294bc 71.8b 1.8 11.92
(0.06 kg ai/rai)
NS NS
C.V. (%) 12.34 8.u4L 5.46 5.31

Mean within a column followed by the same letter are not signi-
ficantly different at the 5% level (Duncan's new multiple range
test).

NS = not significant (P > 0.05)

6.25 rai = 1 ha
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Lamprosema diamenalis Gune. (Lepidoptera : Pyralidae)

w

aia  Aingaase

GROWTH MODELING OF THE SOYBEAN LEAF FOLDER

Lamprosema diamenalis Gune. (Lepidoptera : Pyralidae)

Manas Titayavan

ABSTRACT : The growth model for the soybean leaf
folder, Lamprosema diamenalis Guen. at 21.5°C and 68.5% RH with
12 hours photophase was studied. The Pusprosutardjo's mathema-
tical equation Y = k(X")/K™ + X" was used to calculate the ex-
pected width of head capsule for L. diamenalis on the basis of
the experimental rearing data. There were no statistically
significant differences between the observed and expected width
of head capsule as determined by the Chisquare test. The math-
ematical equation calculated for the rate of development is
Y = n(X)™2(K")/(K® + X")2. The maximum growth rate was deter-

- 4
mined by the equation X = K [%%:%%] N to be 11.62 days.

Incubation of eggs took 6.81 t 0.18B days. The mean

durations of development from the first to fifth instar larvae

- L]
aATgnfiginen  AxzinusmsANARs s inundu Lo Tun

Department of Entomology, Faculty of Agriculture,
Chiangmai University.
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were 5.11 *+ 0.33, 3.88 + 9.28, 4.05 + 0.38, 3.80 * 0.35 and
6.35 + 0.76 days respectively. The life cycle of L. diamenalis
from egg stage to adult were 39.10 * 2.62 days from male and
37.85 *+ 2.62 days for female. The average number of days which
adult males and females of L. diamenalis survived were 6.80 %

0.91 and 7.75 * 0.96 days respectively.

UYARLD @ unasAnwi guuuuni s Lafu L Butnuo swuowisuluds —
\wllos, Lamprosema diamenalis Guen. n1uMANIYMaIURURNTTomgRLaly
21.5°9. mrududiains 68.5% Yasuds 12 dalus  wuandmsanayiatylPuin
ua::ﬂuuuvaqnﬂtma?mtnutnvoauuaadﬂnﬂéonnﬁb4nbdunﬂrﬁﬂuwuunnnsta?@-
tAuinwos Pusprosutardjo, Y = k(X™)/K® + X" #diaannasnedovinuit
1nAUA2Y WU LIS RunnRT 2 0Un ATITUR WM ABRY ewaq AR LNRUR AR TR
SINNITATAAE LUAINANNI TEDIAINN2 1 N e TvANYoILOU uUARE sy el
msanayiafyiAuTneos L. diamenalis Amaninainowuswosdunny  Pus-

prosutardjo, Y = n(X)™ 2(K?)/(K® + x™)? dadmsanasiatuiBuingsfdn

(n+1)

1
(Andulus cuevuouduf 3 # point of inflection, X = K {15:32}'ﬁ'ﬁﬁﬂ

inafu 11.62 44

yrurlvwos L. diamenalis \efu 6.81 + 0.18 Fu, wuouhufl
1 845 1Jt7aﬂ1unﬂrtq?qsﬁu?n?nutqﬁu 5.i1 £ 0.33, 3.88 * 0,28,
4,05 + 0.38, 3.90 = 0.35 wRr 6.35 * 0.76 FuRMINRMU srusinuniwdg
WM 9,00 + 0,15 Ju umRotydudaifnduuiu 6.80 + 0.91 T Fnum i vid L Sy
Wiaen 7.79 £ 0.41 44 uwR=flotyduuau 7.75 % 0.96 fu  sauonpfum
srurlofiai finduiniyiafu 39.10 + 2.62 fu (wALfuiefy 37.85 £ 2,62

™
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TABLE 1. Duration of development among instars of Lamprosema
diamenalis reared under laboratory condition at 21.5°C

and 68.5% RH with a 12 hour photophase.

Duration of Development

(days)
Stage n
Mean + S.E. Range
Egg 20 6.81 * 0.18 6-8
First instar 17 5.11 + 0.33 2-7
Second instar 17 3.88 * 0.28 2-17
Third instar 17 4,05 + 0.38 2-6
Fourth instar 16 3.09 * 0.35 2-7
Fifth instar 14 6.35 * 0.76 3-10
Pupa : Male 5 9.00 * 0.19 8-10
Female 4 7.75 + 0.u41 7-9
Adult : Male 5 6.80 * 0.91 4-10
Female 4 7.7 * 0.96 5-10
Total : Egg to male 5 45.90 + 3.53 29-65
Egg to female 4y 45,60 + 3.58 29-64

S.E. = The standard error associated with the means.
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TABLE 2. Average width of head capsule of Lamprosema diamenalis ip
successive instar.
brn | e e (m pediisn ot op
(days) Mean = S.E. (mm)
1 5 0.048 + 0,004 0.0477 1.246 0.00000189
2 5 0.057 £ 0.005 0.0563 1.587 0.00000870
3 5 0.076 + 0.011 0.08676 1.887 0.,00104379
4 5 0.088 £ 0,010 0.0876 2.097 0.00000183
5 5 0.142 =+ 0.010 0.1413 2.047 0.00000347
6 6 0.1983 * 0,011 0.1933 2.066 0.00000047
7 5 0.246 + 0,007 0.2u62 2.108 0,00000016
8 5 0.314 4+ 0,012 0.3141 2.067 0.00000003
9 5 0.376 * 0,033 0.3764 2.071 0.00000043
10 5 0.430 + 0,026 0.4301 2.151 0.00000002
11 S 0.478 + 0.018 0.5046 2.327 0.00140222
12 5 0.549 =+ 0.026 0.5490 2,224 0,00000000
13 5 0.566 % 0,024 0.5602 3.635 0.00731187
14 5 0.611 * 0.022 0.6051 8.443 0.00005753
15 5 0.756 * 0.036 0.7479 L.414 0.00008773
16 5 0.716 * 0,045 0.9028 6.201 0.03865113
17 5 0.858 + 0,021 0.8473 2.881 0.00013512
18 5 0.911 * 0.031 0.9113 3.052 0.00000010
19 5 0.971 * 0,023 0.8707 3.182 0.00000009
20 5 1.010 = 0,013 1.,0103 3.122 0.00000009
21 5 1.022 + 0.028 1.0216 2.832 0.00000016
22 5 1.163 £+ 0,037 1,1631 4.046 0.00000001
23 5 1.166 % 0.028 1.1659 3,695 0.00000001
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TABLE 2. (Cont.)

Larval :bzer:dSZigt?mzf Expected width ofE/ 2/ (O-E)2
instar & P head capsule n— E
(days) Mean = S.E. (o)
24 5 1.191 * 0.018 1.191y4 3.688 0.00000013
25 5 1.217 + 0.018 1.2537 3.728 0.00107433
26 5 1.254 + 0.037 1.2537 3.987 0.00000007
Average Pooled x2
NS
n = 3,107 = 0.04978118
n
Y From Pusprosutardjo' equation Y = -Eﬁz—l—
n n
K"+ X
2 integer number, n must be > 2
S,E. = The standard error associated with the means.

NS = No significant difference from the expected width of head

capsule at 1% level.
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FIGURE 1.
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Age of larva (days)

Relationship between the width of head capsule and
age of Lamprosema diamenalis larva reared under con-
stant temperature at 21.5°c and 68.5% RH with 12
hours photophase. The vertical lines represent stan-
dard error associated with the means. IP = inflec-

tion point of development.
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