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- Integrated Approach to Develop
Alternatives to Slash and Burn Agriculture
for Karen Community in the HighiandsV

wgny Smfunsds uas qs Sumalyn
Phrek Gypmantasiri and Suporn Amaroekachoke

Abstract . The highland communitics are sall practising slish and bum agriculture as 2 way 10 regeneraie soil

fertilty. However such practice 35 being critisized by the publics. [n many highland areas, the regencmtive ability

is decliming and causing the system unsustainable. This report will presenl approach and results of doveloping

alternatives to siash and burn agriculture for Karen community in Tambon Ban Wat Chan, Amphur Mac Chsem,

Changwat Chiang Mai. '

The inteprated appmach to develop altematives o slash and bum agriculture is based on the following

hypothcses: i

1. Increasing rice prodectivity both in the paddy and the upland fields will release the pressure of
practising slash and burs systom.

2. Devcloping permasent land use system will reduce or replace slash and bam wgriculture, and

3 Farming sr=a is not the limiting factor for developing sustamable agrienlture at Tambon

Ban Wat Chan, However, it will require management skill for integrating indigenous knowledpe and the new

intervension for wiilizing bic-resowrce to eftain susininable livelihood systom.

" Agicaitans) Technical Repart No. 43
]
Multiple Cropping Center, Chiaag Mai University
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glutinova rice grown l"y the Karen Commumity in various watershed areas; use of chemieal fertilizer for short
term yield increment; *ac of green manurs crap such as Sesbanix rostrata 10 increate paddy rice yicld: promotion
of dry scasom rice in mini-watershed sas hampered by lnck of suituble varictes which require non-photoseasitive
wnd cold wlerant characteristics.

In the study mrea, it was found that the Karen used four types of land for farming, these werc paddy
land, uplwnd, ome grden for fruit trees and vegetables, and fallow plots. Thin #tudy cancerned the devciopment
of land use in paddy fields, uplands and fallow plots.

Improvement of paddy rice involved the following activitics, Collsotion and selsction of local non-

The upland plots which were used for enftivation of upland rice were the areas where all tree stumps
had been removed. Yield of upland rice averaged 200 kgfmi aven though the plows were used for cultvation
once cvery two year, Replenishing soil nutrdents through the use of soil improving legumes such as pigeon pea,
was found to be highly possible.

The fallow plots where some household might own moce than one plot, were usad solely for produe-
tion of npland rice by the Karen. The fallow periods could last from three 1o ien years, The result of ficld survey
revealed thot sevensyour fallow was not able to replenish sail fertility for high rice yield, Improving soll fertility in
the fallow plots had many limitattons, For instance, the introduced specics for soil nutrient replenichment could
not competo with the regrowth of the barned stumps, low pH (€ 5.2) and Jow P level in the fallow plots had reurded
the growth of many lsgume species. The on-farm experiment to shorten fallow perlod s undergoing ot present,

The potentialitics of Fagaceac fmily which s indigenoun in the area wan olso being investigated. The
family is meant 10 use for income supplement and watershed conservation.

The yeport pointed out that alternatives to slash and burn agticulinee cotld not he achieved if the anly
concern was on the fallow plots, Tt would require better understanding of farmers' gonls and veloes, houschokd
land uso rysten and experimenting with farmer participation,
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P. corevisiae and selective media BHI for M. varians. The system was also contralled by incubation at 30°C for 48
howra, Tt was found fhat snldium acid pyrophosphate and sodium hexametaphosphate had an effect on the decrease
in pH and increase in tota! acidity at the initial of incubation .But sedium tripolyphosphate had a similar result
with contral sample. Additionally, the acid production rate of L. plantarum  was  higher than P eevevisiee.
However, it was  alse fmlmcl thar thore  phorphates (thres (ypes) did not significandy affect on the growth of

L. plantargm  and P cerevisiae,
On the other hand! sodinm actd pyrophosphate and sodinm hexametaphosphate di¢ decrease significamtly

on the erowth of M. varians ot P<0.05. While sedium wripolyphosphate did not significently affect on the growth
of M. varizns. Thiz cuiturd eould grow at aotmal state and could efficiently reduce nitrate 10 nitrite in the medin

system.
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Fig. 1 Experimental planning for studying on effect of phosphates on the the growth of bacie-
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Table 1 Growth of Lactobacifius planterum (log N} in MRS broth compoesed of

different phosphates at 30°C 48 hours.

Incuhatinh time (homrs)

Treatment

O 12 24 418
Control BA420+0.0210  8.997540.1002 88105101245 £9055,0.0083
S1PP 84286400388  S.IT45+0,006%  D.54131+0.0855 BA010+40. 1245
SHMT RA828+5.01581 8.641040.1732 9.848140.0A21 A ABR1:0L1240
EAPP 54031400078 S.0A72+D.0022  P.04BE+0.0088 RS 043.007]
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Fig. 2 Growth of starler cultures in MRS and BHI breth composed of different phesphates
at 30°C 48 hours.
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Table 2 Growth of Pediococeus cerevisize (Ing N) in MRS broth composed of different

phosphates at BID‘C 48 hours.

Trenhgtion time (rours)

Treatmeni

o 12 24 48
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mest wilhin colomn with  diffoerent snperscripts differ 2ignlGeantly at F < 0.05
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Nham Product Development Using Mixed Bacterial
Starter Cultures
9.Effect of Phosphate on Nham Production
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Absiract . Thres types of phosphate compound: sodium Iripblyphosphats, sodium hexametaphosphate and
sodium acid pyrophasphate were used in 2 Nham formulation in order fo investigated the effects on product quality
duting 48 hours of fermentation at 30°C. Tt was found that the Nham which using sodium tripolyphosphate had
overall gualities bertsr than the ather treatments. [t3 mean ideal ratio score was 0.78+0.12 higher than the other
treatments which han mean ideal ratio seote between 0.63-0.77 for 48 haurs of formentatinn. Additionnlly, the
Nham  which used sediumt tripolyphorphate had only few welght loss (3.2028+.2120%), compression fores
{62.32+.04 newhon},shear foree(24,30+2.39 newmon), The product glso had bright red pmk colour (L*55.03 a*13.98
b*7.01), pH {442+40.03) and total acidity as lactic acid (0.96+0.02%). In addition, the Nham sing sedium
tripelyphosphate in formulation was deteeted less number of enlerobacteriaceas than the product without phosphate

¥ fuzgAmMnTREONAT uminowinEea vy egled 50200,
¥ Faculty of Agr-Industry, Chinng Mai University, Chiang Mal, S0200.
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Sodium nitrite (NaNOy) 0.02
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‘Table3  Weight loss (%) during 48 horrs of Nham fermentation using different phosphate
compounds,
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Treatment
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Fig. 1 Welghtloss , compression force , and shear forcechanges during 48 howrs of Nham
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Table 4 Compression force (Newton) during 48 henrs of Nham  fermcntation vsing
different ' phosphate compounds.
Fermentatlon time (hours}
Treatment
b 12 18 24 4A
1 2.8B20.00 0.75:1,08% 20644811 47.1243.785 52.1949.08
2 3ABN2h  8.02:208%  90.1249.90% 40,2043.48° 82.A%:+8.04
B 2043031 8404088  23.77.160% 42.73+5.84%0 54.9045.03
4 £06:0.57 0.86:122" 328044087 40.18+4.48b 67.04418.80
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Table 5 Shear force (Newton) during 48 hours of Nham fermentation nsing different
phosphate compounds.
1
Fermentadion 1lmme (hmors)
Treatment
[4) 12 18 24 48
1 11.2¢+1.89 13.58+2,64 18.2248.08 19504198 211041240
2 10.48.40.04 15A3040.78 20.0841.77 22 70+0.481Y 24302389
5 11.52+41.18 00242 18024138 ISNEL2.A25  20.801.A6
4 10004045 12.8040.74 18.28+1.02 16.1041,208 20.58+1 8280
* mean withtty column with different snporecdpen differ zsignificantly  (Pth05)
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Table 8  Colour values ( L* a* b™ ) during 48 hours of Nham fermentation
osing dilferent phosphate compoonds.
Farmetdation time (Rours)
Treatment
o 12 18 24 48
L*vnlue
1 GO.HEL0.24% B2.4240.95% 65A1LH0.26°  55.4840308%  BEALED.91R
2 68.52+40.52h H2,0T+0.520 516240200 BR.4040.41"  65.00:0.850
3 G388+ 0LLYS GA5GGL0.200 63202 045° G4ADL031F  G5OT+0.93
4 BB.BG 10280 a1.03+0.148d GADELDIN  BE.A340.12% 57.2004+0,28%
|}
a vRlue .
1 R.474+0104 13.97+0.308 151340028 12402000 12.95:0.28°
z Ta5+0,110 13.21.40,000 13204021  12.67+0.00" 1898080k
3 &.03+0.185 1010147 13.82+0.93 (2400085 1378.0.08b
4 6,850,081 0.8L40.180 12064024 12570000 12.9440.10"
h*\ralun
1 106440107 $A040.20% 184010 BET4+0.10° 10,48+0,172
2 15.51+0,24b 0.4240.1%8 91940160 B.BO40.100 7.81+.0.150
3 11.27+0.40 19.42 0,08k 0.51..0.01% 9.854.0.182 B.1140.540
4 148740227 14.8848.20¢ 0.09 40,05 6. T6:0,00" .06 035

* mean wifitn calemn with different superseripts diffor significanily  (P<0.05)
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Frermengiing time (hours}
Trentment
o 12 18 24 48
pH
1 f.5640.07% 5.04.£0.092 4.7240.08 4.3940.01% 44040085
2 A.44+0,02% 5214008k 4.8640.080 £5040.028 4424008
5 0.2840.012 B.7240.05¢ 5113061 473,001 4.4140.08
4 80840025 B.6110,02" 5.00+0.024 4.02:0020  48540.05
Aridity
1 0.574.0.01 0.64+0.01 ©.784D.01 070.40.01F 00430018
& 0,424+0.08 0.6240.01 0.7140.01b 0445002" 00850021
= © 0.8640,01 080:0.02 0064001 075:0010 0.8440.02F
4 , 0.A8:0,08 0.80+0.02 0.5840,08° 08440048 1,0640,08°

* mean wilhin cotomn with differenl nopersedpts diffor-signific

antly
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Table 8 Enterobacteriaceae (Log N) during 48 hours of Nham fermentation
using different phosphate compounds.

Fermentstinn Hme (hrmirs)

Treatmen
0 17 19 24 48

i 5.5340.08%  GL.ARLDE0 5.52:0.08° 48710047  4.80:0.02

g 4.048+0.0F Q2640030 580040 GO040117 5E740.0E0

5 4.17+0,18° 4.50+0.12° $0170.00F  B7210,08"  207:010°

4 4.864018" 50440089 38640320 5.2040.08°  2.084+0.55°

* mean within ¢olutin with different superteripte differ simificanily  (P=0L0SY

Table 8  S. gureus (Log N) during 48 hours of Nham fermentation using

different phosphate compounds,

Fermentatdon fime

Treatmeni
0 12 18 24 iB
1 1.54+0.00 22040042 24440117 0 0
Z L3A40.55 1,88+0,19° 10640120 0 0
: 1.74+0.08 33140020 L.69+0.18" o a
4 L78+0.01 17410065  1.1540.21° a 0

* meat within enfumn with diffccent zuperreripts differ significanily  (P=0.05)
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Fig. 4 Entcrobacteriaceae and S. amress changes during 48 hours of Nham fermentation
using different phosphate componnds. (STPP = Sodivw tripelyphosphate;
SHMP = Sodium hexametaphosphate; SAPP = Sodinm acid pyrophosphate)
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The Comparison of an Achievement of the Main and
Minor Occupation Promotion in the Mae Oaw
Watershed Area Development Royal Initiated Project,.

Lamphun Province

I QRIS
Warapa Kun'npnrrgl-"

Absiract : The objective of this ressarch was to follaw up the adoption of the main and minor accupation
promotion of the people in the Mas Oaw Watershed Area Develapment Royal Inflisted Project, Eamphnr Province
after one yesr implementation.  Four hundred and forty four samples were selecied by Mulb-stage Samplmg
technique from the total population of 3017 houscholds. From research findings, it was found that the main
peenpation (agriculture} antl the minor-occupation (hived labonr) had intreased by 2 and 4.9 por cont respectively
and the total income had increased 13,318.58 Baht  Agricultural pradact menagement by fotally gold out was
decreased by 2.3 per cent and by partly anld out was increased by 6.5 per eent, The adoption of promational
practice in terma of conservation ¢.g. chemical application, slash and burh pracdce had alzo incressed. Tt was
suggested thet agricuitural technology as well as naturat resoures conservation should be urgently promoted in order

to prevent environsental problems in the future.
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If Agwist Profesnor, Department of Apricniural Extension, Paculty of Agriculiure, Chiang Mst University.
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Table 1 Comparison of target people occupation in the year 19031 and 1994

Year Dvfference
Oconpatim
1963 1894 Tncrease Decresse
- Main ococpatim [%)
- Apricnliture a3 703 20
- Hoeticulrore 4.4 ATl 5T
- Paddy Fiekd ma 178 a2
- Agrowmny s % a1
- Animal catslog 05 07 a2
- Milnar oceogatlon (%)
- Hired labour
- {ff-farm hired 1ehar b L 4D
- Incame (Bahthonsekold) 47708, BL.041.58 13,858.58
- Agriculiure 23,058.- 20,345 .54 8337.64
- On farm hired labor 8,545, 12,071.24 8,128,24
~ (MF Farms hired babor 15,720.- 2002470 8,904.87
- ez, - TEO.B8 TROLAG
= Product mansgement {%)
- Totally conssmed 180 i01 1]
= Tatally sold a9 304 B3
- Partly sold I ST 418 as
~ Capital Toveximent
Avatlable k1 L] 223 g’
- Labmur Available 405 206 1
- Pamblent Witer Wot enough
shoriage Income
- Techmology appfication
- Fertilizer Applleatlon(%) Green manire Chemical
144% wE
- ¥eprtable presecvation 0.2 0.0 0.7

I Ressarch result published in 1964,
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Table 2. Comparicon of the adoption ef occupational promotion in terms of conservation

in the year 19031/ and 1084,

Year
Adaption of ﬁmplﬁunlil promation in lerns of  conservation
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- tand prepacation but left gver b troe B3 23.0
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- water gywtem mansgement L X 4.7
- covered eTitp pm:tlml 248 41
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