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MILK YIELDS OBTAINED FROM WHITE LAMPOON CATTLE
WITH AND WITHOUT SUCKLING STIMULATION BEFORE MILKING

B. Plzu(’/.zgchan1, N. Potikanond? and P. C/m,ira,tlan,u,yulh3

ABSTRACT : Fourteen native cows of the White Lampoon Cattle were
used to conduct a milking experiment to identify effect of suckling stimulation on
amount of milk ob:ained. One month after calving the cows were subjected to once
a day morning milking lasting a whole week without their calves. During the next
two weeks they were milked with their calves, suckling about one minute, before
start of the routine milking in alternation with none-suckling, day after day. The
amounts of milk obtained per week from both methods were compared. An average
amount of 3656 ml/week were obtained from suckling stimulated milking which dif-
fered significantly (p<.01) from that of 1755 ml/week without the suckling sti-
mulation. There after the cows experienced stimulation before cach daily milking.

The average amount of 3444 ml/week milk for this period was recorded which,
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again, differed significantly (p<.05) from that of the previous none-suckling sti-
mulated 1755 mi1/week. It can be concluded that suckling stimulation to the White
Lampoon cows leads to ease of milking and a higher amount of milk per milking

per animal.
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Table 1 Milk yields from White Lampoon cows in each 7 day period, before,

during and after stimulation experiment

Before
Cow no. experiment During experiment After experiment
no suckling suckling no suckling suckling
100 4900 5240 4820 5460
113 1950 55%0 1930 6150
136 4300 4410 3150 2220
130 880 2010 870 1860
109 980 4430 710 3640
129 820 5110 700 3930
134 950 750 730 800
118 2380 2060 1260 4190
133 3470 3630 2350 1670
162 900 920 550 520
165 1230 4980 920 4520
163 1100 1940 750 1680
101 2490 5110 2240 4710
137 3450 5000 3590 6860
Mean 2129 36562 1755° 3444

Values with different subscripts are highly significant (p<.01)
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CANNULAS MADE OF SILICONE FOR DIGESTA COLLECTION
IN RUMINANTS.

Therdchat Vearasilp and Tusanee Apeechartsarankoon

ABSTRACT : Silicone 5 mm and 3 mm thick was prepared for making
rumen fistula and intestinal T-Shaped cannulas. Silicone was pressed and then
shaped into forms using materials such as ceramic, metal and bamboo. The forms
coated with silicone were placed in an autoclave at pressure 15 lbs/sq, in. for 2
hrs. After removing from the forms, the cannulas then were transfered to an oven
at 200° C for 2 hrs.

The bamboo form was more easily prepared than using metal and cer-
amic, respectively. Thickness stability, absence of water and air sacs in the silicone
played an important role in the durability of the cannulas.

Cannulas made of silicone can be easily made in Thailand. = The main
advantage of this type of cannula is the minimal adverse effect produced if the
animal lays on it or the animal catches the barrel or some object in the pen.
Futhermore, damagzd silicone - made cannulas can be replaced quickly without

subjecting the animal to another surgical operation.

) -~ < - o = [ A [)
NMAITIHAIVIN AUSINBAIAINAT ummeas e lun wrgalval 50002

Department of Animal Husbandry, Faculty of Agriculture,
Chiang Mai University, Chiang Mai 50002
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Rumen fistula

Figure 4 Rumen fistula and intestinal cannula made of
silicone.
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Figure 6 Cow fitted with intestinal cannulae.
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CROPPHYSIOLOGICAL STUDIES ON GROWTH AND YIELDS OF SUNFLOWER
C. Sampet, S. Insomphun, A. Isarasenee and S. Limpiti

ABSTRACT : A investigation in to the comparative productivity of three hybrids
of sunflower, namely Hysun 33, HV 772 and AS 502 at three spacings, 25 % 50 cm,
50 x50 cm and 100 x50 cm, was carried out at the Fac. of Agriculture, Chiang-
Mai University during November 1986-March 1987. The experimental design was
a split-plot. The hybrids were used as main-plot and plant spacings as sub-plot.
There was no significant difference in seed yields due to the hybrids.
The seed yields from all hybrids significantly increased as plart density increased.
The dry seed yields of 1944-2510 kg/ha (variation due to plant densities) were
observed from Hysun 33, while HV 772 and AS 502 yielded 1998-2563 kg/ha
and 1593-2325 kg/ha respectively. Increasing plant densities caused a decrease in
head diameter, the number of seed per head and seed weight. There was no
significant difference in these yield components among the hybrids, except that the
cultivar AS 502 give a smaller sced than the other two. The highest sced oil
content 49.0 % was observed from Hysun 33 compared to 43.1% and 39.57% from
HV 772 and AS 502 respectively. However AS 502 gave the highest seed protein
content of 23.3% compared to 21.1% for HV 772 and 20.6 % for Hysun 33. The

relationship between LAI and growth are recorded in this report.
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Department of Agronomy, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50002



20

oo ~< a - a v v € A
UNAAYD : m‘?ﬂﬂlﬂ’mﬂﬂ’ﬂdLﬂiEJULY]EJUNHNG@'W]'M@W’)%E}HNGN 3 wuq 79 Hysun 33,
i % Al
HV 772 82 AS 502 J']’IEIIWR’EWIJQH 3 JYHYABD 25x50 fY, 50x50 AN. WAS 100x50
¢ o A ~ € a v A | | A @
7. ‘lﬂmmum'z‘mmmwmmﬂm IJMWQY]H?GEJL‘HHJI“N‘IMT?M’JN LNAUTUINN 2528—
= v o 6 d
UUINYL 2529 NAHUMITINARDILLUY Split-plot IQHIMWH'D:L‘U'U. main-plot LLG&’T‘JH%‘L‘QH
o
bUU sub-plot
a (v ¥ o €A -~ v oA ] @ 18 v A
NRNRNDEINTUNTITIUNI 3 W‘Hﬁ“ﬂi:’UtﬂﬂﬂlﬂEI’Jﬂ'H}Jﬂ'ﬂSJLLﬂﬂﬂNﬂ‘l«L‘lNﬂﬁl’ﬂUN
1 Y
v s w o g 1 A P A ' 2 PRI -1
wagIn °qnwuglmﬁwaNamwwmuammmmuumamuUQanmu (‘53821]@31‘1&@60) IS
a = v v € 1 1 3 a [
Nmﬂmﬂﬂtﬁdﬁ;ﬂﬂ'ﬂ\md 3 wuq 8%!731/1’)']0 2323-2663 NN/LEALAT  NITEWNAMUVWUNLUU
L] a o Y [ a @ [ o <
mamuﬂgﬂumml‘mmﬂﬂ?znammNawamuﬂﬁxnaum')ﬂmmmao'«amﬂan IUINLIDAN
' o v € a 1 o fa ' ¢
AaABan  LASYWINTDILNANRNRY W‘WD: AS 502 N‘IJ%W]‘IJ'SJL%J%@L&HT‘]’T]WH‘D:E% FNIUBIN
a 4 = ' o ' o | v € € ¢ ¥ o e =
LI?ZHEJ‘UNQNG@WE)M’] ‘luummumnmanumum‘lm:mmwuq Lﬂmmuﬂumulmmm
1 - v € ) P v ¢ Py -
MIAdY 39.5-49.0% IAUWUT Hysun 33 liimiagegean LazHUS AS 502 Tunuane

v fA A

& v v o € 'y € 3 =1 o 1 5
Mmae lummnnwnmwug AS 502 lmﬂﬁ'iL*ﬁuﬂiﬂmu‘lmmmemwwugauﬂa 23.3%

v v ¢ v

P I PR Al a v w € A
Tugnien Hysun 33 lvALGRENINRE 20.6% HAWONYDING 3 WHE NEIURUWUSNY
v A% A oA P PO 1 v A A a X PRI 1 [ v Al &
ATRRUNIUNGIING WANAALNNTUAINATT LUNLNNTU TITUBgNUTLAN ATRWUN 1Y
o € v X ! 1 a ] -~ oA v
MIINTRINUDINTINNNINARBIUBYTIUIN 2.94-3.60 TWHUBLANI | ML

A v v A
wIg lnmeaulalumannsau

o o
AT

(-]

4 1 7 ) L ¥ =y
MUALIU  (Helianthus annus)  1'52nsng o198 lommnzau dlaim

| Al Y o aa o w [} A 1 ] A A Al 1 oA
WUWIUWUNNUNLNANYNEENEIMNT T W lvunnEnTATIENNEY W ind
Y o A a - A s, Al

wuRTYes lanTwavns  wenwie lWan msﬂmagma IAEaWIZNIMAAL DYDY

bl
<& A & a =l ] ¥ aye A v ¥
auveey 02889 uaelvUae (Rapeseed)  U3uine LLe'm17ﬂ§nuuﬂﬂﬂ§mwamﬂﬂm
v A o/ v ] A a o o Y%

mumwuﬂqnnumﬂ Tuunu Useine quﬂ un LmUQmwauﬂﬂﬂmaﬂmmamumm

o - o v a ° o 1 14 L% &
AWIFOLHTINT DOELNINY LLASIELTE §IVY LW i’JNYldﬂqu'iﬁﬂUﬂ”ﬂﬂﬂLWﬂﬂ'ﬂﬁ]ﬁ’)ﬂ



“ €A v X A

[ o @
13 Lmzwuﬁ‘ﬂlmﬁnnmuwugwumaa
[l ~ v € o w v ¥
meiﬂgmwalwsrTa*ﬁummummnﬂm
v bt ' A &
Vuuuoe vy mamummmﬂmqu-
L) :ﬁaﬁmmmmmwgﬁmmﬂmamﬂ
= ) w |
WNBTEIUTUNA LNy LaemTUTUNINDRMW
UINAANTDINIUNZI4 (Carter 1978) WaA
ﬁ'l ] (v A 1 E
1B I19L1I0 Yanimunz i laalugaun
P -t A owr A - K
FOIUTUNA  NRIUL IUFNEI THNT DI
I a ] v
1umumuaguamm wae luneaIny
° v A a | < €
svsunmigeseluy logansnenseans
A v A 1 FA RPN v ¢
YWINLIRELTEN LU nvl,ﬂumsmmauwug
1 L3 a @
n19 9 (qneinsa 2530, ﬁgﬂﬂﬂﬂﬁﬂ Lo
a o an oA w Cq
HUNUASAT 2580)  UTINgaINunanus iv
a ) P = | P LY
NRNAALLUNUINE LD TIUUNTIITINIUAL-
o o =} v [
TUBNELUNT AVINUN LYY T89NENTNT
A @ A ¥ o a a ~ %
Tuswian  vIsuwnswuanTRAnialf
A % my '
insaInIIHeNLan Tuwun lumnizauun
A | ¢ A A
msﬂt}ﬂmammnﬂnﬂsmmmsﬂqnw*ﬁ
¥ o a A a X v
WINUTUABU  UIEnounuamennaTuns
gy A 1 =Y L% 2
n"lﬂuuTEJmEJmmﬂJmsﬂqnmummulwmn
k . w L ¥
9% Loyl TUMTARLAYY 310 Usseiaa
=Y =1 n=ll/v a
wasgnaglan  wisnisnnuluum EEC
@ K 1 A PP P Awvegy
nasmnuanina laimsfing uaedselh
* P =y a a ~ 4
VINIUNBWIUTSANSMWNITHAN F99:
) ¢ v ¥ w ¢
wudseleriunineasng fauuIngUTzan
- ¥ H A v 1
YDIMIANLIATI HaMITDRIHUTIUMY

= 1 L Y a 2
Wrly  waenmIEITInIIMTaTgues ke

21

a v v € (%
Nﬂsﬂ‘ﬂaJmum’mgﬂfmuunwug ﬂ']illﬂ

17 £V v A |
HNALNINRDUTDIA "/Wﬁﬂl.’ﬁildl'ﬂ&l

¢ S
aUnsal wazIsnmisMAael
~ o A
MIANHINARDINTININ ASNHAT-
(4 a o A 1 1
fMans  wwnesageslvy  lussuang
INBUTUING 2528 AWINL 2529 WRNNA-
& A & ] a
NDILUNNBU URSAULLNTUA loamy sand
=
¥ pH 5.50, OM 1.23%, P 22 ppm L&Y K
63 ppm.
NMAINUMITNARB ALY split-plot N 3
¥ A o € o € A
T INEUWUEANNGY 3 WUD fig Hysun 33
a oW aal o & €
(Ummﬂﬂwmmﬂwug) HV 772  U&Y
A w s '3 ]
AS 502 (UTHNOWIONU) LUK main-plot
= =}
mwzﬂgn 3 Je2Aa 25%50 w3, (80,000
v ¢ v
AW/ 1EAunT) 50x50 7. (40,000 AU/LEA-
(3 v
WnT) ez 100x60 ad. (20,000 au/i1ge
g ] [l
N7) LUW Sub-plot meuﬂammmﬂgn
al [} =
5 W00 lOBNTLEYTL ALY 50 TN, AN
v A ¥ va o PV
VRIINNTIBN  LALAININLAINEU LAIURS
v 1 14
VRNaAL nauﬂenlﬂu’a 12—14—12 U
v '3 - ]
00171 300 NAEAUAT  WASAAWUNILY
9 a v 3 v P
fIENINVBTIA 0.05% NNEUMM vAINNN
A * v €
wrowlnlsznm 3 dlam
. (R oA . % o v
NMMIFUAIDEVANTNEM UIMUNLAS
% PN v (3 w - A
uaewunlunn 4 dUam wadINTIWg 8N

[ o A A ¢ o a
WR7 15 U LWBILATISUANTINITLATEY



22

[V af - v

(cGR) sanwunly (LAD uszanims

¥ v v 1 H A Y]
gvanvunumnanunly (NAR) Lasuu-

e A A o P
ANMISULEIT0INTNTZE200NABNAELATDY
NUFITUARN Photosynthetic photon  flux
density (Li-Cor Tnc.Model 188 B) JAH8
Y € " ]
HANLALEINUTINOLYBINANAN  TINNINTT

v asda

a ¥ o
dmﬁzﬁumummﬁ ether extract LIRS
Tis0unaens  Kjeldahl
Hanisnaaod
B d a
wawael uazmﬂﬂwﬂaummwawam
Aa v Y v €y 14
WRNANTDINTUNZIUTY 3 wub;\luu
' @ aa v g
ﬂ’]'mLl.ﬂﬂ@'l'ldﬂulu'ﬂ'l\'iﬂﬂmm:ﬁ'f}ﬂwulﬂ“ﬂﬂ
a a % 1 o o o v A‘
NQWLWNTWE}UTJN%HQTQQJ (P<0.05) ($N13)]
| % PO
ﬂQTZJMNWLLuuﬂJaJﬂuﬂQHLWNﬂu (75’:1.'%”
ﬂﬂﬁ\’) LLﬂIﬂT\NLLﬁﬂQ:I']J“IlﬂdNﬂNaﬂi:ﬁ’i’]3

[ 12 w A w o @
ﬂﬂdﬂ’ﬂlJ%u'lLL%utzJQﬂ\hmOT:iﬂUN‘H»EJﬁ'IﬂCU

(3N 1) ANMIAATIANINDN WL
mmm‘hw"uﬁfam:wﬂnwhﬁ % 3zezalan
HANANEIRA Lagamaawvuﬁngamu aés:;mfn
1959-2313 NN/LEAUAT  WANARANDY
Uszano 41% Lﬁﬂmmmmmﬂwmmﬁﬂan
Lﬁu?ﬁjummwmqn 100X50 3. \LIn 255
50 7.

panUsenouYaINeHaneRY TTNaLNe
GUINYRINUNBN LRSI IUIUIRANEABN
'lm:winw“uﬁ”hiﬁﬂfnuLmn@hanuu 296
2N UYDIHAHAN TIFDININAIINARIDLT
SR eI AN (1710
2) Lﬂ”v.chquénmwamummm:ému
Lu&ﬂ@iaﬂanaésmin 12.6-20.9 BH. WHE
724—1390 AN MNRIAL guaén"mm:-

° V] <
ﬂgﬂ FIUTUTUINTDINRN (WA. 100 LN%?‘I)

Table 1. Seed yield (kg/ha) of three sunflower hybrids at three plant spacings.

Hybrids Plant spacing (cm) Hybrids
25%50 50%50 100x50 mean
Hysun 33 2510 2486 1944 2313
HV 772 2563 2302 1698 2188
AS 502 2323 1960 1593 1959
Spacings mean 2465 2249 1745 imeractionNS
S.d between spacings, 177.*; between hybrids, 107.5NS ;

NS = non-significant at p>0.05

significant at p<0.05
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Table 2. Yield components of three sunflower hybrids at three plant spacings.

Hybrids Plant spacing (cm) Hybrids

25 x50 50 x 50 100 x 50 mean

Head diameter (cm)

Hysun 33 11.9 16.8 20.7 16.5
HV 772 12.6 17.0 22.0 17.2
AS 502 13.1 16.6 19.9 16.5
Spacing mean 12.5 16.8 20.9 interaction 1\
S.d between spacings, 0.672**; between hybrids, 0.161NS

No of seed/head

Hysun 33 649 1127 1499 1092
HV 772 799 1188 1332 1106
AS 502 937 1302 1339 1193
Spacing mean 724 1206 1390 interaction\>
S.d. between spacings, 100.48**, between hybrids, 74.65N8

100 seed wt. (g)

Hysun 33 4.83 5.52 6.47 5.61

HV 772 4.00 4.59 3:.99 4.86

AS 502 3.10 3.57 4.83 3.83
Spacing mean 3.98 4.56 5.76 interactionNS

* % *
S.d. between spacings, 0.152 ; between hybrids, 0.168

NS - non-significant.p”> 0.05
* * %

and = significant at p< 0.05 and p<0.01 respectively
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Table 3. Leaf area index (LAI and light interception of three sunflower hybrids

at three plant spacing grown during Oct. 1985 - Feb. 1986, Fac. of Agr.

CMU.
Spacing LAIL: DAE Light
Hybrids interception
Pit. xRow 15 22 29 36 so (%)
Hysun 33 25%50 0.20 0.97 1.34 2.38 3.15 88
50%50 0.10 0.40 1.07 1.73 2:53 86
100x50 0.05 0.18 0.56 1.23 1.97 78
HV 772 25%50 0.28 1.06 1.68 2.65 2.94 87
50%50 0.19 0.39 1.25 1.77 2.17 83
100%50 0.06 0.21 0.58 1.01 1.27 75
AS 502 25%50 0.24 0.85 1.63 2.70 3.50 88
5050 0.11 0.38 0.95 1.61 1.93 85
100%50 0.06 0.22 0.40 0.86 1.03 71

DAE = days after emergence
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Table 5. Seed oil and protein content of three sunflower hybrids.

Hybrids oil Protein

(% DW) (% DW)
Hysun 33 490 a 20.6 a
HV 772 43.1 b 21.1 a
AS 502 395 ¢ 233 b

Values with the same letter in the same

column are not significantly different at p > 0.05
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GENOTYPIC VARIATION IN RESPONSE T0 SOIL WATER DEFICIT IN SOYBEAN

Songchao Insomphun, Veerachai Sriwattanapongse and Chalermpone Sampet

ABSTRACT : Genotypic variation in response to soil water deficit in
terms of dry matter growth, grain yield and its componzats of soybzan were studied
by growing plant sunder relatively low soil water deficit (wet treatmznt) and con-
siderably high soil water deficit (dry treatment). The expariment was conducted at
Faculty of Agriculture, Chiang Mai University during January to April, 1986. The
varieties studied were SJ 1, SJ 2, SJ 4, SJ 5 and OCB

The dry treatment caused a reduction in seed yield of all varieties. The
effects of the dry treatment were largely attributable to reduction in number of pods
per plant and seed size, but there was no effect on number of seeds per pod. Al-
though variety by watering treatment interaction had no effect on seed yield there
was some difference in response to soil water deficit among varieties indicating
variation of drought adaptation. SJ 2, SJ 4 and SJ 1 tended to show better per-
formance under dry conditions than SJ 5 and OCB since they were less affected by

soil water deficit in terms of seed yield production.
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Department of Agronomy, Faculty of Agriculture, Chiang Mai University,
Chiang Mai 50002.
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In terms of growth and development of soybean it was found that the dry
treatment significantly reduced plant height, leaf area index, total dry matter and
crop growth rate of all varieties but there was no effect on node number. It was
also found that soil water deficit enhanced seed maturity of all varieties.

Although all varieties tended to show differences in response to drought
in terms of growth, interaction effect of variety and watering treatment was found
tg be significant only on leaf area index and total dry matter production. OCB was
more affected by soil water deficit in terms of LAI and dry matter production than

the other varieties.
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Table 1 Dates of irrigation to the soybean plants in the wet and dry

treatments

Treatment January

February

March

4 7 21 28 4

11 18 25 4 11 18 25

Wet (W) planting +  + + 5

Dry (WD) planting + - — +

+ + + o+ + + -

+ =Irrigation

— =No irrigation
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Figure 2 Changes in node numbers of soybean grown under wet (W) and

dry (WD) treatment.
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Figure 3 Change in plant height with time of five soybean varieties grown under

wet (W) and dry (WD) treatments
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Table 4 Summary of the statistical significance of watering treatment (W), variety (V) and watering x variety (W x V)

interaction for node number, height, leaf area index (LAI), total dry matter and crop growth rate (CGR).

Days after Node number Height LAI Total dry matter CGR

W vV WxV W VvV  WxV W V WxV W V WxV W V WxV
7 NS =#* NS * %% NS NS =*%* NS NS #** NS NS NS NS
14 NS * NS NS *x NS NS %% #x NS #* NS ** NS NS
21 NS =#*%* NS NS % NS NS  #% %% *% % % * * NS
28 * NS NS NS  #x NS * *% * * *% NS * * *
35 * %% NS *% % NS *%¥ k% * %  EX ¥% #= NS NS
at NS NS NS *E %% NS % *% *% #* NS =
harvest NS == NS X% ¥% *% *% = —_ — —_ —

*¥%

*
P <0.05; P <0.01; NS=not significant.
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Table 5 Node number and plant height at harvest, of five soybean varieties

grown under wet (W) and dry (WD) treatment.

Varieties Node number Height (cm)
W WD Average W WD Average
Sy 1 12,7 12.0 12.4 71.93 44.77 58.35
ST 2 12.2 11.1 11.6 62.45 43.23 52.84
SI 4 1l.2 10.8 11.0 52.66 44.64 48.65
SJ 5 11.5 11.4 11.4 67.14 49.60 58.37
OCB 7. Ll 71 43.21 29.07 36.14
Average 11.1 10.6 10.8 59.47 42.26 50.87
Lsp (05) 1.1 1.1 0.8 6.04 6.04 4.28
(variety)
(oD 15 1.5 1.1 8.19 8.19 5.79
LSD (watering (05) NS 10.82
treatment)  (.01) 19.87
LSD (interaction) NS 11.88
20..22
C.V. (a) 10.56 21.15
(b) 7.02 8.14
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Figure 6 Change in crop growth rate (CGR) with time of five soybean varieties

grown under wet (W) and dry (WD) treatments.
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Table 6 Summary of the statistical significance of watering treatment (W), variety

(V) and watering x variety (WxV) interaction for yield and yield

components.

Variable W v WxV
* ¥

Yield/rai NS
* ¥

Pod No./plant NS

Seed No./pod NS NS NS
* % *

100 seed weight

= "
P<0.05; P<0.01;

NS=not significant.
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WATER QUALITY OF HUAY KAEO WATERSHED

Charoon Sukkasame', Suwasa Kantavanichkul?, and Kanitta Kattirat!

ABSTRACT: Ang Kaeo reservoir is the source of the water supply in
Chiang Mai University. Water from Ku-Kao brook and Kaeo flows into Ang Kaeo
reservoir. Since the land in Huay Kaeo watershed is not correctly utilized, the water

quality in Ang Kaeo is adversely affected.

The results of the water analyses showed that during the dry season when
the water level was low, the biochemical oxygen demand (BOD) was higher than
the standard level. The amount of nitrogen and phosphorus was not enough to create
eutrophication in the reservoir. The hardness and alkalinity were relatively low but
the amount of coliform bacteria in both brooks was very high which caused the

high total coliform in Ang Kaeo reservoir at some times.
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Figure 2 Comparison of temperature (A), suspended solid (B), pH (C), alkalinity
(D), dissoved oxygen (E) and biochemical oxygen demand (F) of water

from Ang Kaeo, Huay Kaeo and Huay Ku-Kao during February. 1986
to January, 1987
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Table 1

Cropping systens analysed in the linear programeing model.

73

. groundnut  (G)

. rice-soybean (§) 1. maige (¥) 1
. rice-shallot (SH) 2. castor bean (CB) 2
. rice-garlic (GL) 3. soybean (8) 3
{
5

. rice-tomato (TH)

1
2
3
{, rice-tobacco (TB)
5
6, rice-sunflower (SN)

. soybean intercropped
with castor bean
\dTub )

. groundnut intercropped

with castor bean
(G+CB)

, soybean-gsoybean (§182)
. soybean-mungbean(S1KB)
, soybean-sorghum (818G)

soybean (S1)

paize (¥)

naize-aungbean (MNB)
. naige-sorghum  (NSG)

. maigze-castor bean (KICB)
. maize-gaize intercropped

1. paige (¥1)

2. maize-paize (M1M2)
3. maige-sunflower (MISUN)
4, maige-sorghun (M1SG)
5

b

with castor bean (MIMCB)
7. naize-soybean (M182)
8. maize-cotton (H1COT}
9. groundnut (G1)

10, groundnut-groundnut(G162)
11. groundnut-sunflower(GISUN)
12. soybean (81)

13, soybean-soybean (8182)

ASSUMED CONSTRAINTS

6 rai per housebold

5,000 baht of capital
per household

3 working menbers

§ rei per household

2,000 babt of capital
per household

3 working members

30 rai per bousehold
20,000-40,000 baht
of capital per
household
3 working membere

30 rai per household

30,000 bakt of cepital
per household

3 working nerbers

DATA WERE OBTAINED FROM

Chiang Mal Valley

auphoe Kae Chaen,

eaphoe Doi Toa,
Chiang Mai
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Table 2 Linear programming analysis of a representative farm growing dry-season crops,
the Chiang Mai Valley

Case A : A farm with 3 working members having an average capital of 5,000
baht, a farm size of 6 rai

For Case Al-Al3,

Gross margin 834 2,888 3,196 3,358 3,115 635 due to a limit on
per rai (baht) labour requirement
and market outlets,
Case assune for tobacco
Al N Y Yo (Y (Y) N - L1y - 15 L5 - 12,973 and tomato that
area planted
A2 TIRY ooy () ¥ 2.2 0.8 - 1§ L5 - 13,802 (1.5 rai
A3 N oY oY) () ¥ - L1 - 1S LE - 12,973
A Yy v Yoo(Y) (Y)Y 2.2 0.8 - 1.5 1.5 - 13,802  For Cases AS-Ab
agsume soybean
AS 729 ¥ Y o(y) () v 2.2 0.8 - 1.5 1.5 - 13,569  price is 6.00
and 5.00 baht/kg
Af 519 ¥ YO (Y) () v 2.2 0.8 - 1.5 1.5 - 13,1001  respectively.
For Cases 7-8,
AT NooY(L) Y(1) (Y) (Y) N - 1.0 0.9 1.5 1.5 - 15,468  assume the farmer
owng seeds for 1 rai
A8 YooYl Y1) (Y) () N L4 1.0 0.6 1.5 1.5 - 15,602  of shallote and

garlic each,
A9 Y ¥ ¥ N N N &761.28 - - - - 1,548
For Cases Al13-Al4
ALD ) S S | (Y) N N 31 137 - 1§ - - 11,610  assume sunflower
yields the sanme
gross margin as

All ! N N N N N 6.0 - - - B - 5,004 goybean or about
5.7 baht/kg at
A2 N oYY (Y} N N - 1.8 - 1S - - 10,445 300 kg/rai
Ald ¥ 1 1 (Y) (Y) 834 2.2 0.8 - 1.5 1.5 - 13,802  For Cases Al4-Ald
agsume soybean
Ald IE I S (Y) (v) 8% - 0.5 - 1.5 1.5 2.5 13,179  price drops to
5 and 4.5 baht/kg
AlS [ L B (Y) (Y) 635 - 113 - 18 Ly - 12,913 respectively.
For Case AlS,
Al6 09 v ¥ (Y) (Y) 635 - 13 - 15 15 - 12,973 assume soybean

price drops to

§.00 baht/kg.
he crop in the column iz an alternative crop, N = the crop is not an alternative crop,
oybean, SH = Shallots, GL = Garlic, TB = Tobacco, ™ = Tomato, 8N = Sunflower

00—
"o
A o



Table 4  Linear programeing analysis of a representative farm growing upland crops, Lower North

Case C: A farm with 3 working members having an average capital of 20,000-30,000 baht,
a farm size of 30 rai

Alternative Crops Optizal Planted Areas Total
---------------------------------------------------------------- Gross
§1 §1 81 S1 M M M §1 81 81 SI N K N F  Margin

S MB SC - - KB SG SZ MB SG - - KB SG

Crose margin 861 861 861 861 335 335 335 (first crop)

per rai 709 499 403 - - 499 403 (second crop)
(baht)
CASE C1: AVAILABLE CAPITAL = 30,000 BAHT
Case
1.1 --PS=6.5,781=220-- ¥ Y Y 204 06 - - - - - - 46,918
¥82-190--
1.2 --P§=5.00--- " --- ¥ ¥ ¥ - 30 - - - - - = 00,800
Cl.3 --P§z4.50--- " - Y Y ¥ - - - - - == 20,600
C1.4 --P§=4,00--- " --- ¥ ¥ ¥ - - === 30 - - 25,020
CL5 -PS=6.50,¥81=160-- ¥ Y ¥ 294 0.6 - - - - - - 43,441
¥82:160--
1.6 -P8=6.50,¥81=150-- ¥ ¥ ¥ T | A PR 1]
152:=130--
CASB C2: AVAILABLE CAPITAL=20,000 BAHT
CZ.1 -PS=6.5,¥81=020-- ¥ Y Y 137 L8 - - 0.5 14 - - 35,823
¥52=190--
.2 P800 - " - ¥V ¥ Y - 1.6 142 - - 82- - 21,926
€2.3 -PS=4.50 -- " - Y ¥ - 1LY - - - 18T - - 25,990
0.4 PS=4.00 == " === 7 ¥ ¥ - - === 30 - - 25,000
2.5 -b8=6.50,¥81=180- Y ¥ ¥ - 15.8 5,95 - - - 8.1 - 29,450
182=160-
2.6 -p8=6.50,¥81=150- v Y ¥ -1y - - - 18T - - 25,820
y82:-130-
CASB C3: AVAILABLE CAPITAL= 40,000 BAKT
3.1 -ps=6.5,¥81=220- Y Y ¥ £ R A R 1]
¥§2=190-
CASB C4: AVAILABLE CAPITAL= §,000 BAHT
4.1 -P8=6.50,¥81=220- v ¥ ¥ - - -1 - - - 18,9 9,588
¥§2=190-
Noteg : ¥ = the crop in the column is an alternative crop,

= Soybean, early rain, S2:Soykean,late rain, KB=Kungbean, 8G= Surghum ¥ = Heize
PS = Price of soyabean, F = Fallow areas
YS! = Yield of early rain soybean, Y82z Yield of late rain soybean
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Table § Linear progransing analysis of a representative farm growing upland crops,
the Upper Central region.

Case D: A farm of 3 working members having an average capital of 30,000 baht,
and a fars of §0 rai.

----------------------------------------------------------------------- gross  Notes
M1 HINZ KISUN NISC MICB NIMCB H1S2 KICOT Gl CIGZ CGISUN SI 8§IS2 margin

(roes 155335 345 336 335 335 435 335 647 64T 647 TO0L 701 (Ist crop)
Margin/rai - 200 417 403 545 800 710 1800 - 647 417 - 101 (2nd crop)
Cage D1 Y Y Y Y ) Y ¥ Y Y i AN | all
Solution(8) - - - - - - - 265 - - - - 3.5 61,539 choice
Case D2 Y ¥ Y ¥ Y Y Y ooy(10) ¥ Y Y 1 C0T=«(
(s) - - - - - - - 10 - - - - 20 49,750 10 rai
Case D3 ¥ ¥ Y ¥ Y Y Y Y(10) ¥ Yy N no S152
sy - - - - - 55T - 10 - .48 - - - 46,344 choice
Case D4 §& Ly Y Y Y ¥ Y | A | Y Y N no §182,
(s) - - - - - 96 - - - w4 - - - 31,189 NMiCOT
Case D5 Y Y Y Y N N N N Y Y Y N N no §1,82
(8) - - - 882 - - - - - - - - 33,915 cB,cOT
Cace b€ T 7 §(300) Y N ¥ N Ny Y Y(300) K N SUN=
(s) - -y - - - - - - - 21,8 - - 46,155 300kg
Cage DT T 7 y(z50) Y N N N NooY Y Y(250) N N SUN=
(8) - - Wy - - - - - - - A - 38,662 250 kg
Case D8 Yy y(eeo) v N N N N ¥y v y(2zo) % N SUN=
(s) - - -y - - - - - T 119 - - MLETL 220 ke
Case DY Yoy y(220) Y Y Y N Ny Y Y(Z20) N N SUN=220
(s) - - - - - %6 - - - W - - - 47,289 CB
Case D10 Yooy Y(250) Y Y Y N Ny Y o Y(250) N N SUN=250
(s) - - - - - - - - - 1.6 - - 38,990 CB

Case D11 T 1 y(250) ¢y ¥ ¥ Y NooY oY y(eso)y v SUN=250
- - 30 42,600 cCB,S1,82

(8) - - - - - 4 - = - - L6 - - 38,380 CB,8I

(8) - - - 30 - - - - - - - - - 20,140 seed
Notes: Kl:=Maize early rain, M2:=Maize,late rain, $G=Sorghun, CBsCastor bean, HCB=Maize intercropped with castor bean,
¢1 = Groundrut,early rain, G2 = Groundnut,late rain, SlzSoybean,early rain, $2=8oybean, late rain
SUN = Sunflower, ¥ = Being alternative crop, N = mot alternative crops.
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