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. 9 AICEStablef80% L L& R D, EOHITEMICLessr W U instabled H A
MLUTW3, Lok iy A BEOREMHIIBNORHNN M IcXbD TEEICMEL
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M3 HI. EPORTE TG 2T (772 75 NME IR 1974~ 19874 )

waitedd Kz k - TKeb, Ohbab o8 jMorton’s methodizft > TEH L TW B, Seino™’
BHIEY A DFA VI FXY IV IORBET—YIizb &I, Class A pan evaporimeter {2 &
% %58 & Penmanmethod, Thornthwaite method, Hargreafes method, Priestley and
Taylormethod {2k ZEFEMA L DILBOKER. A pan HRERBRIzXH L. Th¥Fh8T 130,
90, 91%ARLTED. ZOMENSY £ OFEFEHUOIIE A pan KFEE X0.9IZHEWT & A
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m1E TS T N IRBRB 2B 1T 5 KK HAT 2 mm

H H 1H 2H 3H 4H 5H 6H 7H 8H 9H 10H 11H 12H &%l

TR R 1227 19 97 215 122 170 191 272 151 44 9 1329

HFERLNL 117 116 156 182 168 132 140 129 110 107 111 100 1568

TIERAKE 0 0 0 0 47 37 67 100 100 100 33 0

REKE 0 0 0 0 0 0 0 29 162 44 0 0 235

AEKE 1056 89 137 85 0 0 0 0 0 0 0 58 474
1974~ 19874 -1 {#

o HIBEOHERKE % 100mn & KE

D2PAMOMRIC L 2 HEBIIHERBA L. 20mEEFbIEET. EL2BRITHOE
FRRMBEKOREIZI > TKEARBIZEND FiE2E 25, &¢I b Enay HETIL.
THIZRBREN SEMREDICBTTA2EELRMCE 2D, KFRERBRO L XN
Sl d, £/ CORY. FEVOERMATZWUEBTMIICHECMEED 2 E AT
HZZEEEFEHEORBEICEID FESOBMENEMNT 5, — K., £HFO®RLICHE S
SHTHMSI0H LRI TIREMHORMFEL. £FHAKLLUTTHICH X 5, F£H
EMLTHD LA KBYPLRRETEIBMY N FEBEHOBREIBWT. ZOHMOLEH K
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EROBHAIMEBEIHICRILOREHIAEL, FAOMTAEOFTH O EER =D
2. EEIRFARICESCKSOBREORINIT Ho2BE®AR 220w, 22T, BROE
WMERAFERICANTEDICH T TEODREOBMELFHEL 2, £, KTOHBE
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¥ =1 13.0 43.3 68 9 50 24 41.2 75
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(1.5 (5.0) (19 30)

#Ht (BWE) rryEoav# 2.5 4.2 8 18 25 19 12.2 15
53 =1 9.5 15.8 30 2 20 15 25.4 34
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&I A Aie B B
EE 0 ~ 16 cm, 15 ~ 30 cm, 30 ~ 85 cm, 55 ~
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R & 1.39 1.55 1.55 1.59 1.50 1.43
BIRHLENRGBE O | 3x10°7 5X10°° 2xX10°°% 2x10°% 2%x10°% 4x 104
- &K
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v % 52 2 8 57 3 14 14 51 1 3 1 58 4 10 14
| 160.9 g /m  209.1 20,1 73.2 654.4  49.1  75.6  49.4 183.5  26.5 34.5  27.4 474.8  26.6 62.4  60.9
HE 7.8~8.17 mm 42.11  2.18  6.10 12. 52.42  8.34 10.79  9.61 33.46 0.80 0.8 0.8 38.72 3.83 9.8  6.43
RS | % 39 2 6 12 49 8 10 9 31 1 1 36 4 9 8
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IEE% 10.31 % 44 15 14 16 53 27 18 16 35 3 3 11 46 8 8 16
L2700 g /m® 108.6 44.7 38.6 31.53 390.9 34.0 45.7  30.2 84.2 29.4  24.1 23.4 110.7 205 27.6  39.9
| N B
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' ¢ /m, /m 1.51 1.93 2.31 1.96 4.80 1.51 1.57 117 1.35 3.65 5.48 1.47 2.3 1.67 175 1.47
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8 H17H I2#60mn ( Fx A 18nm,/ 10min) OFMICL B M T L BIEH
rr ooy HERIE. FOHNTSDO 1LICHEB58THD.

Bk 5 TIBEANEPREOAE NI LERL TV 3,

P Eua VBT REROER S - RIE. RIERICIE8008,/ 2 TH > =il EDIHDE
e & 7= 2 H500g R L A ARICET LT WE, SO ik, RENHO HIBRA
EHEOEBEM A RET EHDTH 5.
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RITH - 72 MR B 2 RIE. BEICRTEOIC. AFLBOARTHT LRIFI0
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BIZEA Uz CO@IRINFT —F22 L FERABRETHE > 2, X812, TAFELTH
TRV EFRT L EFNME JURERAEL TS YU TFTH - 2, wIotBITH
EREL UTHEBEAN LI IS bR 0ay B LS. HE (Pennisetum  spp.)E
FUIZVALAT ALy YOMREILET S LHURERT LI ZIUBERIZBEWTAAD
FATDIBITHEICHARTE ~40% K. L IcHIBEAN LA RAELEL T 2L F 1
DO1IMAMIEE ~20% 128 L T W=,

Bk W2 NF (BIIRE) 9NV FBLIUI VLT AV YERD A

NERLORTCLBO R
brEOaENEK. RELE: g/

£ £ B

R L M b BB M EFEE b BER b £ it
I F 183.5 100 53.2 100 61.3 100 84.2 100 382.2 100

1% CsvIVF 26,5 14 8.7 16 10.3 17 29.4 35 74.9 20
Wd< v F a5 19 1t.0 21 2001 33 24.1 29 89.7 23
Mini Til 27.4 15 8.1 17 25.3 41 23.4 28 85.2 22
M )LF | 474.8 100 119.6 100 97.0 100 110.7 100 802.1 100

5% CsvIF 26.6 6 7.1 6 20.0 21 20.5 19 74.3 9
W< )L F 62.4 13 10.2 9 20.1 21 27.6 25 120.3 15
Mini Til 0.9 13 17.7 15 34.8 36 39.9 36 153.3 19

Cs: FPEUa v, Wl: ME. Mini Til: S 29454y

EE. FKRICED
4 ) TN TFHROBEHNOIIEBAV LY R

FEEL (Pennisetum  Spp.) W b T O YBICHNTRDL 2MICH - BA. 1
BOWMNBENLZWOT, PYE0avBEABELEZI LS. TAFAME LTS
FIRTEDZEHELE, SV AT ALy YRPENTERETH IR T 284
mUE, REREREATHEL, TAFEMELTHAT IHENFIL-> T FIELND
Pl-l2dEBHLTwar-o Ao, REANDLEEEEORENZ LS, BREEUCECANR
BLEZUNEBEABNS, SV AT ALy YIRREMZ Y ICEAMED Y Fu—)Lz
BRI hEH D2 T BEALFEELEI BN S,
5) ERREHBICE T3 HIBRABOREE LI

AREHME GO b0 v BT RERORECLRIES %EE T 12518008, 1 %4
THA00gTH > 2o ZOMHOKEKBIZHIOMMTH > 7, FHEER 1300mme LT BRI
BIGHE 3 2. 5 %A T1150g, /0% | 1 %HE T5808/ m2 &% %, Zhahayh o
I 5L 11.5t/F, 5.8t /L2 3, UL LEBRORBTREHEEZIBIMOBENE <.
EFNETHBERBEIMMT 5, Wischneiers5” R EMMOBMBAE, SEHET LB L
HRELOMIZEKOL S LEBRLH WA,

Sp=f [(L,22.13)2]

JIT. L #HER. a: MBS Lo TREAERTIOULUTTHIIZOS, 1% 458z

/A6, FA HFEHD LEHEDOISRICIHITILBELTWS, chbDWE |-



EonT, ERHBOMERAZmE LTREC T EARIET 22 H2EOLSIC1L BB LU
SU%MEORYVE O VEBITHEBEEB TR ERENIT.A4LE LU36.5t  ha  iER e o
THAFEDVEI VLT ALy VUEA LTIV R0y 2B LARKIZI AN 6.0t
M. EHaste o -,

HRMICAT, LBEROFFRIFI.2t /ha /L nwbhTnw3Y  fFLEMNE L.
EE LBIF RSB ChEIDBECMIRThERZ62 0w, YA EOHMBERBTCIZ
BEAOEEAZPVROLICOEBBIIEISLTWEY , FRBOERL2COEROEICH
WTRSThIE, EEEL%O Yoo WiE FSlighty, @5 %t THoderate; O#i B
@5Kﬁm50vw%%%mmz:v&?xvvv%bfb#%mjy%ﬁﬁbﬁﬁé
SZTATFA LYY OLPE (6.8L) 13 TSli-ghty THo =0l T Very slight, Iz
wah, TEEEONBTRLEZOLNTWAIL.2t,  ha/ EOESGRUT LR - B,

ook YAEI-Y UL bcBT S RAEM MR ERTIER

(REES T T4 MBI ton,/ha
12 &R kx5 1 % EREB 5 % EF 5
BE (E2ILTF) 17.4 16.5
FYEuaYvEY LT 3.4 3.4
ME T 4.1 5.5
IV ATA LYY 3.9 6.9
" it 27.2 98.3

1. BRI hxHE
BiTE: Py roavEE, bTRERZL
P FEOaVEYLF MY RO VEBEE SO ERDIVE
ZhadD 5 Lw LF LT A EO OV HE
HECILF: byETOaEREE MY (W) 2ELLINLTFLT
oy
TIVALATA Ly Y BBAOREMELRES CLE L., Yok
LThoToay g
R e EMDE L T2 i EiRee
2., EMHMEFEEL I (EHBHER) ICBE
3. BEFHEE L (FHEEE) CEIE

EEPAES YAEOREIFME 5

ER i mr it 8 P N -

t/rai/ t/ha/E
Very slight 0.01 ~ 1.00 0.1 ~ 6.3
Slight 1.01 ~ 5.00 6.4 ~ 31.3
Moderate 5.01 ~ 20.00 31.4 ~ 125.0
Severe 20.01 ~ 100.00 125.1 ~ 625.0
Very severe 100.01 ~ 625.1 ~

lha=6.25rai& L CEE
raiz ¥ A OEMEBHEY A 1600n?

— 42¥
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2. A vk
1) #HIESOME

N7 ORFBKnlz S5 F vF oA RAF Y VLY Y—-TERLE, B
ROEIE 3 ~5 %OWRMIL T, FEEWRIF vy YNTH L, AROZWHEICHET
BHEEABFYNMMELTEDDTERTH S, HBOWHEMIIEURIIRT ISz EMHIZES
~LS. FLoEKEIZE <. SHE (Middleton) F82% L EWETH - 72, EEBEXh

9L RILEER i
FoaFk HERE 5 O L IROWHEE (KEK PV IVELE)

kg?° A vy vEARE Y —
2) BERrEO

B T & {7 A, Ao B
R ERE Y IS x 0 ~ 20cm 20 ~ 35cm 35 ~ 100 +
4%@%§@mb E X em O~10 10~20  20~30 30~40 40~50
e Ve ERE B
T EREFRENW B t & 1.35 1.79 1.87 1.72 1.66
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263 BUHROFRCLE., WEKE L b
HiMl: 5 HF~11H

SR X mTtEE O Mt diEAKkE S oM W8 K

g/ m? % mm % g/ 1
1 ith 1755.2 100 159.4 100 11.0
Csv L F 461.2 26 26.7 17 17.3
Wdw L F 299. 1 17 17.3 11 17.3
Fi 2 Al 1127.0 64 136.8 86 8.2
th # 951.1 54 42.8 27 22.3
7 A 158.7 9 6.5 4 24.3
PRANIE SR 305.0 17 8.7 5 34.9
Lig =1 181.6 10 8.4 5 21.7

WEARKELImYD) DR TCLEeg/n? =FEKLIFOETLTOgE
WML EICBE 2o B,

HECTBRBEEKBEHREKRFOLOSEHEOETH 3. BUERFOWL /FHAKDFIZ
FRIBERFEEKRLIDORECLOeE 2 %5, BB IUREALEROFHETCLENZ W
DOREBRYERBEOREKNZBIIRELAEZ EICE 2, FIZTNFRHEERTIFEEK
DEOBRBEIEVN., BERKBIDZWEDIZECELEN DI B> T W5,

MREIHO LIBIWURICR T EIIICERENLEL HBOZEWHLTHIICH D
DoTERDOLSBBETH 2 OLIBRCHREL 2, FTEWICAROMWMEOHRIC &
5T, ME3I~4mOEXOFIcE&Fhst. 8%, VL. MO —EB2PBRENIC
THIZBEL, HHETFT3I~4mDE A CHEBLUTLEL2BERT 3. 2EEEZh AN
BIERELARAFEKSHFHOGRICL > THBE., BT ¥5. MRYBES L TLENTE
I EHMOERICE - THIh, LEAEI A2 EHEBOHRERICE>TRWEEH
RICHMETI~4mOe 23 2HLWHEAZERL, BLOIWERET 2. ZOLD4HH
RITKBORPE AN & FBBEXN, #EMBOL D ICEKENLEL U2 BHE
DEN, WHhOALEEROBIN 2502 0WHBICBT A2 LIBRTCOREDOERFR &
ExbHhH >3,

BREAVNEZOFRTCLEPEBRICOWTE D 2 RENIWHEFTO BEEN &I T —
ThorIre, WHEHZPAMIIEBEL TWAKENMENSFT LAY EE LR
FRZREBICR->EILICLDEHE AN D, BAENETE - 7= JFR T BRE A UL X I3 AT
FEOFHRABICOTWT2HEETHD. FIFIC2~3MREFTUE L2 & & REM
EhOTEWIENELEORELZBESUREEZIONS, ZOZEF. TOLDREER
TEMF B WTEARAICL 2 LIBIERRILE. FIZEI AT A Vy VA2 HATS
BEOHERBBEEERETHA D,

PRI REICHEREIN S LEEAWIBET AL THRAKDBRERR L LBRTC %
MET2Z2L AU TEBLZ. ERIZPBRICRT LD ICHEMICHERTHET LB TR
B REKBTAHGO1ICEP L. ~ROMRERD 2,

INFIE A HIBERECHEN RN E0aVYEB LU EYLF TEREREMOK
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INFOLOBERVERBIEOSHBRIAKRBTEMLE A6 A L. HEREICO A
FrEr7TuayoME (Pennisetum gpp, ) OEEQO TOMEIIHHOEGRN S R H
XNTWBEZ2DIZEBOERIBDEREP-EIE, I —2FITHE LUFHIIT
FTEOIEFREBECILNFEMOTEEL AN F—OfFEOERICE>TidhbFohE
TRTFOEEL, BB AERLT. BELAMEBEKRERERZWURELZRL - /-2
HEEZLGNLE, B, COMIREROERIZFEET 7T MEOLIBMTHIBEI LA,
P

ChFnEEoRMeEs

FAMOEHEIC L > TR EF 6k (RE) LB THT LT
AMAE-> THERTMEICET. HHL TWSRE [ENORE
FICE > THEIKDBERT 52 LA H 5, :
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AL YIS b u WEHVE L &S IR R LR R T 6 A 1 ~ 10901 &
SHhOTHMD 20 TRHOHEEIRERMB LY, BRMTHERITTTII80% £ 2

TBY. LPBHALS ML T w5 &5 BRI W ETREL ThEED

B AN 2 e E R BN B, . R
CoORBTELhASARK  BATER O RERESINE U IBE O FHE

DTt B B4 B & RO e (L

B 57K 1 LA

ARk Yabb, EREE :

1300mn, #4TE E50m & LT 1M we TiHEs

iz lhao BB ey s o N H K

Bt BB RTLEO . B t/ha /& #*
HME EBREHEPENLFNTL. 4 e i 79 .4 Moderate
th L U46.50TC TModeratey & Csw IV F 19.0 Slight
1) = i ) wWdz )L F 12.3 Slight
7T ) Lri;.ohf % e B & A 46.5 Moderate
Kl TSlights THD, th i 30.1 Slight
EICHEEHE. Thbb X, 2 Al 6.5 Slight
v bo, FWEERXO-EEZ WANIE AT 12.6 Sl:lght
AR RIEKTH - %, i L 7.5 Slight
A)—‘EZQ) Lia%gﬁﬁ?j%f¢?\ %23§%%&L:§q;‘mﬁ

TIRC28° R R 25m O A Mz B

WT, MEHORE LIERAL OMBRORBET V. 2nB LU 40l (FE£y— F—F
=R R0 N—RIEREHE) ROBREKRBIEhFhBEROM4. 1%, . 24.5%.
WU LETILE%. 1.6% AR L. LIBRAMHLESHROAE W LBROE, KBRICE L
THAL WA OEFTREFT L. FOER 2 LBE AT - A4 FH o Rl
T 2572DICIEHESO-MICHENE LTHRBEL. ®R (sheet) 2w L YN (rill) #&
RO THFT2MEBKRB LU LW AIZE ABIE LUV NRNTHEEERE, &
DIHLITZAOEAZHL TEBANEOMM (7 AORFEE, T2 X3->~1) Wit
EHELUTIREIBANOEFORAIZOWTAROBZNH MR,

4, B #

P, WA B XUCRBLIBOT AN, TAMICMET 2 LB BEROMIL. (F
MIRECME 2 EIC Lk 2 LIBR A LB RIIOWTHEB L, RKOBRE %187,

D ALHEMREEZHAWTEDLOO THEOR 3 HIBEMOKC LBOLE S L, ¥ 1 EO
EIEBNEOERERIL L LD SE~IMERAIRDTIVWI LT LADO 1 BEDT L
—izhhh iz, B () OLIBIE Y A BOHIBICEWENSIFLAEETLEZ W
EFETEMNMIZEATWE, DAPEIZILLS AL TWB KK ER SR Lo#1050
1L THo7E. ChHEDERNS, oL IBEOT BB E DO TEVWEEZI N S,

2) WU LRE R BRE MR OMICEEOHMENRD bR, CD3HA
HPERKE LU TRE L BEOFEMMA L 5L r=0.999, ‘BT 1 YEEKRTRDONE
NeZEMIEER 232 B I U TIBEAN LN EOER AW S Iz U 7,



) LEOFMBILo TN FUMEICE 2 LBERMIEVRIIR -2, MEKRKGRFY L
HALRPHEIWNEL, FRKESBLIEIHREEIROLIEZN. A FHHOEHOBWD
PEIROLh PR, RBBEITFIA MELEBBREFTF Y VELZ 2L FUEO
HRIFAEL. MEAMOBTRRDOOMNBEDIREL, 2WTrIETaV R, ME (Pe
nnisetum spp.) DOWETH - 7=,

4) TIERRICE-> THRTET A HIBONEMRIZ TOLIBI D ELEENE . LBEAN
+THOoBMERE B, BENELEEdbRoTWAEIEEBHEMIL A,

5) YAEMVEUaVHMBOREBES T T4 MELIBMCIHETHREE T 1 % HEES
THEM 1 haO P ST, B %HETITt OIENPEAFCTZLRELE, Ik,
FO ROV BEOMELREES L /NN F TR -TTHD IS 2B4~5t
WEGTIENTE, COMBIIBEBARAFTRLVWORATWAMIIL S ha/ fEO¥SLIF
THH., A FURENHIBEANEICEbODTHBTHLIZ AW EMNCL 2, itk H
BANCRAL TWA P F0a v BDMEOFETOE AR W,

6) WHZKER Y W HBRMFE TR N FHEMOBRICHENS D, ZOME THE
MESHEETLZ 7. ¥y hbo0iBEEBEMROEWZ LT Y -0 )L bELT
BEITLONEMEHEL 7=,

— 49_



BVE WAKOEBARICLIEEXEDLZODOIEWEE - MEZFOFMA

YA EOKKKFOMMBHEICBEBNWT LT LVIERETZTFIEDIIHBORNENAET S
BEDOMICHBREREZICLI>TEROMAKMNEDRLZZEICLDZATENEZLER D, b
APSIRICWESIWNEOMO AR TN RIZARBPSHELTLTLUDIARELTH
Wb, MEAEEZERERICERTERE, BAXBEFARTIRE FIE-E
ERELEBEIDVDRDVLETESZDDLEEZILN S,

— MR O KIS RDOATREN ST

r=2E+AW+A4H+E£+Fo

CCTrikHWNE ZE=E+TT. EGERE THANE AWELEBEKSBOE
fb. AHZHEBKEOERZOEL, fIXHEREER. FoiMiTRERELRT.

COXEEWEEICHBIW 2AMBOMBRTRT L.

Ec=r—-— (E+Eu+ L +Fp) + (Wi=W2)

CZTECHEMICEZ2EE. EvidMERZEICL2ENE. v BE. £ Foldaiai
MU, AWREW —Wb L., dHIZEMW, %5, BHE (r) 2—F& U TEBEEIC
DHELZFEHRR (Ec) #KELTEZEDICEER (E) DHEZREICEI A2 (Ev) 2k
ZEEEDR L. FIKOHMERREPSORE (L) LIEWMPFIETREZIBEEA~DIEE
(Fo) 24 Ladhidzonn, A RBICX2ENKOFRKED ML U THES
AHERKEEZEC (Wi—-Wehk KEL) LARITHRIERBE W,

IHFRINGOEBEBED S, BRI EHRFICLIIEEBILCETHHEZ 3
PH, RBTRYIVFUEICES DEBLIBOKSFHDELETORFAOBE. 2)
FKOEBEEREDHRE PRV OEE., REANOEE. BLU DIFYEUavyORE
T EZINFOHMRICONWT, ELRERSBEOBMBRTHLENMICLELIEL

1. RELBRORF[IEATE2INTFORREEETFORFAOLE

1. B 5]

YAETEARESOMEWINEOI LD, T42bb. 5~6 HicEEYT 3, ZOMA
DFRENBIZIZFEBERUICEBRL TWSOT, MRS FELTHAKOE BH 18
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Effect of Organic Mulches on Soil and Water Conservation

for Crop Cultivation in the Tropical Upland Fields

Summary

Productivity of tropical upland fields is low and
fluctuates due to inadequate management and insufficient
emphasis on soil and water conservation. Prevention of soil
loss, effective use of rain water and improvement of
productivity by using organic matter are important for the
stabilization of upland crop production, and mulching practice
with organic materials is one of the most effective methods to
achieve these objectives.

The study was conducted in order to evaluate the effect of
mulching practices on the control of erosion, soil moisture
regime and crop growth, and the possibility of applying
unutilized organic materials which are easily available in
fields, such as crop residues and weeds as mulching materials.
In this experiment, cornstalk, weeds and weed stubbles killed
by herbicide, which are available in sufficient amounts in
upland fields and which are usually burned before the plowing
operation to prepare the seedbeds were used as mulching
materials.

1. In this chapter, water balance and rainfall reliability are
discussed in order to analyse the general characteristics of
water supply to crops in rainfed upland farming in Thailand.

1) A large part of Thailand has a climate characterized by
a distinct rainy and dry season and the average annual rainfall
ranges from 1100 to 1500 mm. More than 80 % of the rain falls
in the rainy season from May through October, and most of the
upland crops are cultivated during this season. The pattern of
rainfall is close to that of the potential evapotranspiration.
Therefore annual upland crops are likely to suffer from
moisture stress if the dry spells are prolonged during the
cultivation period and a large amount of rain water is lost by
runoff. According to the result obtained from this study, corn
plant in corn belt in Thailand suffered from drought one year
in two or three.

2) Drought in the corn belt occurring at a frequency of one
every five years was estimated based on the amount of rainfall,
potential evapotranspiration and the fluctuation of rainfall.
If 13% of the water of the total rainfall is lost by runoff
during the two month period following corn seeding, drought
frequency occurs one every three years and one every two years
if 24% of the water is lost by runoff. Based on the results
obtained from this study corn plans cultivated in the corn belt
in Thailand experience drought one every two or three years.
Therefore it is considered that the loss of water by runoff is
one of the major reason of the low productivity of upland in
Thailand, and the effective use of rain water is the most
important factor for the stabilization of upland crop



production in the rainfed area.

2. In this chapter, the amount of rainfall, rain intensity,
sizes of raindrops and verosity of falling raindrops were
analyzed in order to determine the erosivity caused by rain in
Thailand.

1) Rainfall in the tropics is characterized by convectional
thunderstorms with high intensity, large size of rain drops and
high energy. As a result even limited precipitation induces
soil erosion. During one of the typical rain shower (rainfall:
19 mm, duration: 52 min, maximum intensity: 7.5 mm/10 min) in
Bangkok Thailand, the peak of intensity was observed in the
initial 40 % of the total rainfall period, corresponding to 55
% of the total amout of rainfall and 67 % of the total rainfall
energy. Therefore runoff is likely to take place in early
period of rainfall.

2) The R-value of the erosivity index of the "Universal
Soil Loss Equation" ranges from 500 to 1000 in the central and
northeastern parts of Thailand, compared with 100 and 500 in
most of Japan.

3) A rainfall intensity of more than 2 mm/10min and an
amount of rain of more than 20 mm had often been adopted as the
threshold of erosive rain in Japan, and the term "Critical
rain" is often used. Such value of "Critical rain" are observed
in 67 % of total rainfall frequency in Bangkok Thailand,
whereas in 39% in Tsukuba Japan.

4) Average precipitation and maximum intensity 1in ten
minutes in Bangkok were 15.4 mm and 7.3 mm respectively,
whereas the corresponding values in Tsukuba were 25.2 mm and
2.6 mm, respectively. Therefore such a intensity is considered
to be responsible for the high erosivity of rainfall in
Thailand.

5) Results of the investigation in this chapter suggest
that the soil surface should be protected from the impact of
heavy rain intensity for the control of erosion in the tropics.

3. Experiments were carried out to evaluate the erodibility of
some typical upland soils in Thailand and to analyse the soil
physical properties relating to soil loss in order to
determine the effect of mulches of crop residues or weeds on
the reduction of soil loss.

1) The amount of soil loss in upland soils, such as Reddish
brown lateritic soils, Noncalcic brown soils and Gray podzolic
soils was three to eight times as large as that of the "Masa"
soil in Japan which is derived from granite and 1is
characterized by a relatively high erodibility.

2) There was a significant correlation between the soil
loss and the dispersion ratio, permeability and macro pore
ratio of the soils. A multiple regression analysis was carried
out between these three soil properties and the soil loss, and
the correlation coefficient was found to be 0,999 with 1 %
probability error.

3) The Reddish brown lateritic soils and sandy Gray
podzolic soils readily developed on impermeability crust by the
impact of raindrops on the unmulched surface of the soils.



Therefore runoff{ and soil loss tended to decrease in proportion
to the increase of the covering of the soil surface by mulching
materials. On the other hand soil loss and runoff were
pronounced on clayey Gray podzolic soils regardless of mu]chéng
practices due to the low permeability of the soil ( 3 x 107°
cm/sec) .,

4) In a 50 m long field with 5% slope belonging to Reddish
brown lateritic soils, soil loss amounted to 98 ton/ha/year
when the soil surface was bare and 36.5 ton when the field was
planted to corn without mulch treatment. On the other hand soil
loss amounted to only 5 ton for a corn field to which 5 ton/ha
of cornstalk mulch or weed mulch or weed stubble mulch with
minimum tillage had been applied.

Based on the classification of erosion in the Department of
Land Development ,Thailand a corn field without mulch treatment
as in farmers’ practice falls in the category of '"Moderate"
erosion, but "Very slight" when mulch treatment is applied.

5) In the early growth stage of corn, 30 days after
seeding, 15 ton/ha of soil (i.e. more than 40 % of soil loss in
total) was lost in the corn field without mulch treatment. The
loss was ascribed to the fact that the soil was loose and plant
coverage scarce. Therefore the soil loss gradually decreased as
corn growth proceeded. Consequently erosion control is most
important at the early growth stage.

6) Soil loss from the bare field occurred when the maximum
rainfall intensity exceeded 2 mm/10 min, whereas 4 mm/10 min
for a field with mulch treatment.

7) In a 50 m long field with a 4 % slope belonging to sandy
Gray podzolic soils, soil loss amounted to 72.4 ton/ha/year
when the soil surface was bare and 15 ton when the field was
subjected to cornstalk or weed mulch treatment. The loss
amounted to 7 - 13 ton for the field which was covered with
Kudzu( Pueraria lobata Ohwi) or Siratro(Macroptilium
atropurpureum Urb.) or natural grasses.

4. The experiments were conducted in order to evaluate the
effect of mulch practices on the stabilization of crop
production and the possibility of applying crop residues and
weeds as mulching materials.

1) Germination of corn was only possible one or two days
after the application of water in a field with a bare soil
surface, whereas three or four days for a field to which b5
ton/ha cornstalk mulch or weed mulch had been applied.

2) Runoff from a corn field(5 % slope) without mulch
treatment accounted for 55, 36 and 25 % of the rainfall in the
early, middle and late stages of corn growth, respectively, but
less than 10 % throughout the corn growing period in a field
with mulch treatment.

3) Soil moisture in the mulched corn field was maintained
at a high level throughout the period of corn growth and about
4.5 ton/ha of corn grain was obtained, whereas the corn crop in
the field without mulch treatment experienced drought in Lhe
early and middle growth stages, and the yield was 3.1 ton/ha.

4) The use of crop residues as mulching with fertilizer
application was eflfective in maintaining a high level of corn



vield throughout a ten year period and the average yield was
4.7 ton/ha.

5) When the mulch practice was omitted, the corn vyield
fluctuated year by vear in a range of 0.3 - 5.3 ton/ha, which
depended on the rainfall pattern. Serious injury by water
shortage occurred four times in the ten year period.

6) The relation between yield and precipitation was
expressed by Lhe following equation,

Y = 0.014 X - 1.64

Y:yield of corn ton/ha, X:precipitation mm (range:179-502mm)
during 60 days after seeding, r=0.830 with 1 % of probability
error. As a result the beneficial effect of fertilizer
application on corn yvield was recognized 1in years with a
relatively adequate amount of rain water. On the contrary, the
effect of the mulch treatment was recognized clearly in vears
of drought, the relation between yield and precipitation being

Y = - 0.0134 X + 4.82
Y:yield ton/ha = mulch - no mulch, X:precipitation mm during
45 days after seeding, and the coefficient of correlation

was -0.812 with 1 % of probability error.

7) The mulching practice which is a low input technology
could be readily adopted by the farmers for the stabilization
of corn production in the rainfed areas of Thailand.

5., A trial was made to evaluate the possibility to develop an
intensive cropping system of cassava and sweet corn in a Gray
podzolic soil field, so as to utilize the cornstalk residues as
mulching materials for cassava. The crop were also incorporated
into the field for improving the soil fertility.

In a cropping system in which sweet corn was introduced at
the initial stage of cassava growth, the yield of <cassava
roots was 20 % lower than that in the case of cassava
monocropping. However the net income which expressed as the
difference between the farm gross income(cassava root + corn
grain income) and the cost of fertilizer amounted to 25000
baht(about 1000 US$%$)/ha for the cropping system described
above, 17000 baht for the cassava monocropping in this
experiment, and 7500 baht for the farmers’ practice of cassava
monocropping in the southeastern part of Thailand. In addition,
about 15 ton/ha of crop residues(dry basis) were produced and
incorporated into the field(about three times the amount
produced in the case of farmer’s practice), which may
contribute to the increase of the soil fertility of the field.
The author concluded that the use of organic materials as
mulches may enable to increase the productivity of soils with
a low fertility and improve farmers’ income.
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