


























































































































































































































L2H (FEESTF I ML) IChRINVF 2T HLICE>T2~3HMIEET S 2
EMNTE=,

3) 6.7 HORERODTEN PEDBIRIEEORE (1982) O b Eoa v #HEIcBWT, &Y
WF (BT RREBVH~ BBV LIESEAL. 2 8MEh, WRBIZH3 t  hatT
Holte ZhicxHU, YAFUBRIZTERICEFTL, REEZHI5L /hTH-o72. TDE
Wik, YNV FRTCUEHBEBRONI SO 1INRE (302 LERICEE) LEDICH
L. YAFURE TIEBEROIOUBLL LR ELTBYHKROEDFAICEZ EE X, i§
H1PABOFEX0cnFEF COENIIBKRFIENVFRE T 7.5mmTHPITEAL., XS
I tnwzeFE 265, Chicxd Lo )V F LR TIZ24.5mmOEMKINH Y
EBZEBLTWE, COXDEYAFUBIZINIE 0V OEBICEDDTHEBTH -
2o

4) TAFEME LT, hIEuay BeME (Pennisetum  Spp.) . OMICELITIA L
O6NGhoEN. TZVAT ALy VIMERECHEEANDD, WEIXI.OL 2E T,
5) EMAEEOMBEREIZATAVLFOFELZREIFKOEHRAICH I L WER 3,
LEMST, ¥R EOEORBANICAKECAEREEIN S, WWEMIZEA MY ETOO
VOB, WRICHTIHLE YNV FOHRIZOWTORBROKER, B #TNLVFRO
TEREIE 3t haTH BN, Itk oT0.3It MHE.3tFTAESSEHUL (CV 52%) .

TFHIUT3EIC L EORITHRENEEREL 2o 72, Zhic L. EREC L FOHARIZ
T EA. Tt TEBFRED 2% /NI KELTWE, EEMR - E2ILF X, MHER -
THFRIZANHILEN S - 2, 2 ORI, RKRKFHFOMEEDOEMNRE I IV
FERBOANE LD THEMITH I 26N L E,

J— 68 —



BVIE VIFEMOBREELMAAN L ER
—F vy Y NBBIIBTLIASN— -2 OB AHH -

1. HEEEN

YA EORKMMTFEOBRELEOREYL MBREDFOMBIRIBIC L 5 N F G EN
EbDOTHEMTHAZEEEGMNMILE, LU, ERABKE L TCEEXTL272DI2EK
RINREZLOBMBEINREIRT VWD, FO—DIRIANTREBEZINFEMOMRE I
b e b, FEMEEN. H50WEBTVHORFKRSEZEHMEAHE LTI LFE
MAEMOE AV GETHNEHBEO KE IR RIhseExH6 3, LrL. &IE
MOBEEHAANEZZERERIEREER LI TVW R L, FTORAXOKEIZEID &
STRSOBREC I DZEEHORENE ). WM OV EL2WLETH B, FITCE
EMIZIERG AP L ZAIC D&, BHEFEOH WSy vy Y NEREHE L., YAV FEMH
EHe LTHEBHMYEL., H3BEORBPUFCELIAAS— b2~ DEANERKA T,

Frw YNBSS EHOFEEEDO DT, HEHESHI L TRz WT2BET
B LT LFERITIGICEN 5 98UEDMIC1,0205 ton» 61,7705 tonlz e L. $ i %
EOMIZE9Fhar S 12T Fhalzii kK L7210 . FORMAIZMIEMIC L TRFEMICHR
THH-EZEETFEODPEEKERFICHTLIBMEVATEERDEEZLGNRSL, ¥
A DF vy Yy NOHOR THEBE LUCEILY  OFEE L2 B cTHExhTEY., 20
KENZ LBREKERFYIMLTH S, COLIBRAEAERD LT 5 -REBE T
oot W UMBEL T HEYOEVREINEDLD L EWLEEBTH S, ¥
A EHOEBTIIESEPSITTFELIP T TIT > 2F vy UNOEENEEABOERIZL S
. RBEBLSYOIEIt/ha» 5 1Tt/halci@P LTED O BSOREIC L 5 HIBOL L
EFRIbOEEZENS, FE. SHLLPTWEIBTH S 20 1IBERIC L 3505
TFLOTWHIETH 3, 2oL R MBOLIBEENOEBELZEN S 2DI121E. BRI &
LESWBECEBWEN., LIV FILB3FENIDENTH 5. UL, BRIZMWIK
EOEWF vy YN TIEIEY., MELRENA T REERNELL. TV TFEMOMEGFE
HEEETHD., —FH. O, BEBICHEDLMRBEIAENW &, BROBHESENE
WThLI oo TEHEAYTORTWARN,

CORBRTIEH., chool 2B RIC. Fyy PNEEEL. FREFyy YNEBYH
CHAEHMAE CHABEDVLFEM EESRANETE AR~ ba— 28 A
L. WHEBREAYNVFEMELUTHMATAY AT 0%52F 2, TOMEFIZOWTHESL L
7o

2. A ik
1) ftiESOME

FJA4aVYREAARVIMEFRBBETERL 2, HEB B EWEBRMEEOTHEEIZH D,
TIEOMBIIEITIROLBEN TH S, FLEBOTMHECLTZOETDAE (20~30cm)
WIIEERICE AL RN IEFEROERN A SN, TR LR, SESSEN RO
Sh. FRMIKOFERMI S P bh b, KERFY AL LTI TIEBOZ WIS
TH b



2 ) EED

ELE: ¥ v v Y (Rayong 1) TE GBSO HEOME

< OF MM 2 A — b AR AN FRERIE, IREH 1 Ak
-
3 ) RERWE R DIt JF iz Ap A B Be
WA HI8E T LS F o 0-20 20-30 30—55 55—100
DOBRFRICE > THEKENTWS, (g |t & 1.64  1.81 1.67 1.58
FB1LOBEFRELLTKOANBD EKIEEL (em/sec) © 1.9°% 1.0°%  4.3°¢ 4.8
FCOMEMKRES 2 2, pF =753 (v/v%)
A pF 0.0 o 37.4 0 32.6 37.6 40.4
A: A4 —bra—2%2.50HM pF 1.0 27.1  26.4  26.7  29.6
HEEF vy P NE8.5H pF 1.7 26.5 25.6  24.3  27.6
ML, pf 2.0 25.6 24.4 225  26.5
B R~ - pF 3.0 22.5 227 18.1  23.8
Ad—ha=r e vy pF 4.0 6.9 17.1  15.3  19.4

PNEFRICRBL. 2= F3 g 185  20.3  26.2  33.5
—E 3 AMEERKEL VIV hEHEE® 2.8 21.0  24.1  20.6
TNFIEHLE, Fvyy  AEEEE ) 3.2 326 282 2.1

{ )k b kg 5 TIEHEE (D 2.6 201 216 21.8
INOFIEHMIE A & FHRS.5M b . o o Ve e

AFE L 72 HRERRSHEQ 072 075 0.51 -
C: BERRICIEIEL 2. BL.
A — b=k 2.5 A, COEKEE. MIZFLIXI0 R LY DL ITER L,
F oy YNNG HBIEEL 2.
D: Fx vy NOALNDHMBEL -,
CHEDOERRRIZIROZ 2B E LTEREL 72,
ARAA—bPa—VARBRETZ2HICL > THBORFBICLZNBH N FHEREDZ
WAHE UTRELE, TOPLDF vy YUY NOLEBHHENIIS.0MH D0 E L 2o B,
BIMZEORTFICMHMOEN A BAT LI L AMEL T, ADF vV 4 3K & B U
WAL — b —YDOREEZRA =,
CRHEBIZEARTAA—FI—VEDRIEICE DAY Yy Y NOEB, WBOLF A F v v
YNOEBHHAEET 22810k >THET AL A8 LTEHREBL -,
Didaryhra— L& L THxy vy NEHEL =,
E2HEHOBEFRELLTHB LIV A 2 BREL LT,
HIFHE L TREBLAZAASA - O— U REEAYNVF L LUTHABLIUERB L L E,
MEA#IGE DY, 1MWK & U7,
LWLFRIX 100m? ( 10mX 10m) 3 RfE & L. SLMEIC KL ABEHEE L,
4 ) PHEE
AA—hI—2OFMEBEEIT 25X T0em, 53300K  ha. F v v N 1E#H20cnD E X 12Y)
WL~ %75X100cn, ha¥y ) 13300K %2 $3I8KRIGRTHEOH I T 2. BFIZTIRA
EMELZ, BRI, A, C. DIERIARIZBWTIZ8 A9H (Hi{H&76HE ) . D{E
AR TIKITAIOE (R #%I2HE ) 2tkticlEM U 72, IBRHIBRER. BERG. Ens
AU,




CESIESNE A~ S VI G (6 I

{EfRE FERE 5H BHEH(IE) 11H10H (IGE) 4F29H ()
R Ay W 28GHEED 8HIH (HifH)
AN i Pi=—2{-p1-y —=Hy: Cs n&ulch (Cornstalk mulch)
bet 2.50H Poe———Fyy N 8.5/0F Huz
oL
PF
%M 0 Pi<—Af-}2-y—=Hy: no mulch
& 2.5H Po——pyip’ 8.5/ H——-——=Huo
L -
B H M Po-atA-+21-y3/nH-llu Cs mulch
Hov Potrodl) 8.5t il
e 1L
H ! Py-e—2{-t1-y—=Hu: Cs mulch
v Pi=—2.50A trd LInA—L e
C 1
B
g H 0 Pi—24~}3-y—1Ilyy no milch
& Pi=—2.5H %N 1InH > {12
T

Tro¥n 110H > luz

P A — b= ER S vy T E

X vy HDEF Y A A — b a— R

: FIZEU ’

R AVZAL Ui

: JUHR80-80-80, B, 80-0-0kg/ha N-P20s-K20

: JCHR40-80-80, 381, 40-0-0kg/ha N-P20s-K20

t AA — b —IERERA LT L2

2 AA — b O — AR A

Kifst P :5H22H. P2 : 8H9H EE Hey : 8H6H: Heo : 4H29H

{EfRHAT:

FEAt Lol

7T

OZXr=goaw»

3. BEBIUEE

P W9 BRI ORI ‘

NA -EJ ; ',BJ‘:
1 0> K 531 1 2 AR A R AN EERB AN E < mm
RIRT LI H 5 6 7 8 9 0 11 12 1 2 3 4 &
TARIZ AT R

£ ¢ 1981%E11H AR 262 145 123 114 220 235 102 17 30 62 45 77 1432

BIUIIBUEAH  spaee 19) 251 79 184 219 106 264 1 0 44 63 208 1610
W EITER O

il 101X FeE © 1966~ 1982¢F
EOXSZLUTFTTH T 19814F5 A~ 19824 H
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S MORZIFEEELTH - E,

1) A4 —ba—VOEF & IHE

7THEE. 8HMSEY. 10HB I~ 13HONEERED . ZOMAA—ba—2IkH
LI LIEERL =,

AEB JURBEAEE. TOARKIMERIC YW TESE, ER BRAEESE. MR
REMEIZOWTITW, EERAE2BIORIRL

0% (ERHAR. B L~V A A — b O— 2 O%EIE
A K AMFRERS 19814

{ERHERR: A l—Y SR EVATE DL 1 N O REl SRR T fiN

BO{E R TE H O L.S.D.
AR -

AR L~OL H L H L H L (fEhg5%)
(SSRGS e | 161 165 - - 166 153 24
AC:THIH |E B WK 12.0 11.8 - - 11.6  10.8 0.7
RIERI8H | ReAHEENECn 7.6 1.5 - - 7.8 7.8 0.8
INFEHR B oo 174 167 173 161 179 161 21
AC:8H9H | E B WK 12.2 12.3  10.3  10.0 12.7  12.6 0.4
g6 | SHEEEX 1038 /ha 102.2 91.5  58.3  53.0 90.7  82.7 12.6
B:11HI10H | BEERE <103 {E/ha  61.3 50.0  40.0  37.0 57.8  44.4 11.4
RMER93H | fiEREE  t/ha 1.56 1.18  0.79  0.66 1.22  0.85 0.44

EAEWEE  t/ha 2.90 2.79  2.75  1.78 2.714  1.87 0.67

© AL ClE. b H22HIEE. BIE8 A9 HIRME

FryYNEORIEFOBVEL., ROEMMBRA (: A4 —ra—VHBE) L C(: 1
— 2 F vy HI)NRE) OB ThbNE LSz, HBHORAETHEEELREIZITLAY
RoohahoZ, REHICBWT O, HEE ZEEINVRET LI LICL> TR
PELMEMICH oM. DRKBEOFEEXEIROSN T, RIFOLEIE. b T/hIn
bOEEZIHNB,

BRERHOBRBNOEZEEBECLOBETHON»5LH5IC8 A9 HIEEL = CoOtERIE
MR SEMZELE -2, 8AM, THESHTAN»SIH LRIEHMITITONERICE->TESE
MHEXhZDbDEEZ N5,

BOBZE I, A, BIERHAREDBH (ZB) RIAIHML (D) RINCHEEK. EWE
THES % RD =,

2) FY VY NOLEF LI

Yy P NOPPALEF IR T EAA—Fa—VRIFOE R, BUZORERIBABD
ERARC (=Y - Frx o NRIE) &D (@ F vy HNBE) LOFEMBO L&z
oTH6MEEDIE, BXWBASA— b -2 EDREICL S TED. HEICEEOEKL
FREE. BAEOERITE 72, ThbHDF—yeeblo, ABTHAICBWTRIELT
WEHEZA ==V OBELITT TITHIG0enIZEL, Fv v YNAR > TWBENLHEE



—eL —

FALE R R LIV ST IEE vy HONDEERE
AR VB RS E1981~ 19825

R e & & % A O—VigF ey i B i3y =) iRIE C:a— - FvyH/INEE D:FvyHN&E L. S. D.
quEEH OB L H H L L H L H H L L L fERRE5 %
7H9H = + o 65.2 ;] 59.1 34.8 6.8
- RO B &% 18.2 | 19.4 24.4 1.7
EFE% 154 . | (R4 —ha—HEifE) ( & #o) 2,13y 2.10 2.20 0.16
48H FEMETR cm 0.93 & 0.97 1.20 0.12
BAEE ol 19.2 {E 19.1 24.4 4.8
8H9H WS P, TEiH P4 PO P PO P.0 P.0 Y 0 k| 0 0
8 E16d = £ - - = = - 3 - 125 108 100 11
&% FROER B - - - - - v - 40.4 38.7 40.0 6.0
86H = 2 ox/E - - - - - B - 2.17 2.13 2.20 0.17
RAEER cn - - - - - {5 - 23.0 22.3 24.2 4
115108 TIF ¥ o
4 8296 = t a 179 179 162 157 221 198 204 274 266 256 252 22
1R Jpsellig-y t/ha 24.1 25.2 25.1 24.3 22.5 19.4 28.5 26.9 33.7  32.9 41.3 6.4
AB:8.5/0H EHEEE 0% 18.5 18.4 17.8 18.2 19.9 19.5 18.7 20.5 20.4  20.5 20.0 3.0
:11mA WFEER S % 0.33 0.33 0.57 0.39 0.47 0.41 41 0.43  0.532  0.53 0.33 0.10
Z2=RE &t/ha 5.88 5.87 3.21 4.78 7.20 6.16 11.76  9.84  8.63  8.29 8.79 2.33

M E—ESATTEE L AR — OV OEERMBEILINF L=, 0 EIOLF
©OGEEY R IGEESE L OAHEICHT AEEOEE (£EN)
- XEE



LEbDEHE bR 5, BASKSHHOPETIEMC L <)L (H) OB HE - =4
CHBEOEMIZRD 5o 2,
EEMHMUPARIORENOE LB LUEEWRBIED (: Fvvy JNBIE) 2haC
CH (G A —=ba—Y Fo o NREBMLANL) RIZELAECRIEICL SHED
BB L 22 E 2605, WIRIWEIED (: FvuHNHIE) KA 41.3t haTid
T DOWTARLANDIT—Y - Fvw YNRIER., ERLV-VOREBEROIETHE
HEBEBLEL00: 80: 6720, RIFICE> TH%SHWLE, LHL. ¥ 1 D1980~
BAFED PN BRI15.8ton” IZHRBEFHVWINB AR LA, YAFUROEEL OMI-HE
ERBOoNENo R, EEHMH 85rHRMNTHEEFABROBRMS AL 6NE, T2
bh, Fory YNBIECHYT BARINE AL — O~ e F v v NAHBELEB RS
EDORFITBWT, M BIURRENRBRIIBRINED . WBINEIZE % KkEDEEEIT
ROSGNEP S ENTHREOILETIE. BIEROBENRI%E - 7,
BRBDED. 2 VF UV UBOERE Bt WES L ONICHEZRRADERED -
VS
3) HBIE I AEEEE
BB THEONEAS -~ PO -V BLUF vy YNOERREIBER2EICET L Sichayh &
WHEEL TI0~20tonTH 572, D (2 Fv oy d NHIE) Rickh~N, C-H (2R LALT
AL —=ha—VERELZ) RIZHL5EICHE 510tond fEMB AN BB IS BT X h =,
A28 (ERHRT. N L0 & (ki it
HoE L ha

O o= ey Fpod)
e & & % &
LYV BEH OEEHE O EESH

auj

+

Az 1=y H 2.90 5.88 2,76 11.54
L 2.79 5.21 2.45  10.45
B : 2=y - 9N IR(E H 2.75 7.20 2.86  12.81
L 1.76 6.16 2.45  10.37
C 227« FrodN IRIE H 2.74 11.76 4.90  19.40
L 1.87 8.63 3.63 14.13
D @ F ot \HBi{E L 0 8.79 3.63 12.42

CEEE= (((HEOIEMGEE « LE B TR EFHE : ABXUBIZ263H .
CBEIUDIZIZE) —PFEMIHEIER : 10080 XFEEDOVHE
¢ 1,58/ BOX AL < 10000, /ha & UTAREL~OLOFEERE LT,
ZIBLAI)NEF vy YNEEBEOZL L PIROLELFEL TRD =,
7E. HEOWMGIEIIAAER L 1 HIFE —FAF TR LTV
Yoshida5®" OWmEMNOEIMUZ, 72 WHENPEP LR L TEE
OFIERIEML 7=,

L. S. D: &Mz OWTRMHES %=2.43. falfF 1 %=3.41



Foy UNOEBUMABIIMNATHLABLIUBRITHEI -V S vy Y NEELS
bETIH0~BtonThH-o7, —HFEFBHMIUDAOSF vy Y NHIERORIERIT12.4tond
ABIUBRIILIZEEREETCH - -,

FADOF vy FONOFEENELS.8ton, ha” MOWMBTHEEER LA vy YNOEER
JUBEELROBMELAWTIEL -,

WREL T 2h B REINE, (MR +(ERNREER) : 0.5 (FBOROTEHIE) . I
EBIHFEEORY %1328, LEDOEFEERIIIEFOXELEWE 0.4 (FBI2ROTHMH) .
Iho¥EAH e ICEHOFEEGEWEIE. ( (15.8/0.5)~15.8) X0.28=4.4ton.
CRICEEDOEEE : 4.4X0.4=1.8tonk MA S & &F6.2t har 2D — R BRES
TEHINREFORBENEEIREZ LICR S, ChicL, ARBOERTIR D2~ 3
EROEWERENEEREBIGETEN S Bick 5,

4 ) ¥ F %O

EROF vy PNERII AN TEHEORTWEMNAERLEALEOT, WAEIZHO>WTE
T OBFEIEN & A 7

HRBIBOBEIZRT LD, HREZODWTF vy YNRECNT ARETAZ L, £

CURE-JE A L 1

IR 1) AA—bd—2  FyytN UM ORI SURs ey
£ & b % MR A HE N B{E
Loy WLEE A/ha baht/ha ton/ha baht/ha baht/ha baht/ha  baht/ha %

1 M 51300 15330 24.1 12050 27380 4800 22560 130

A I-UiER Y 7/ O ” 7 25.2 12600 27930 7 23130 133

L M 50000 12500 25.1 12550 25050 3280 21770 125

7 O % 7 24.3 12150 24650 " 21370 123

B 3=y s Feohy 1 M 40000 10000 22.5 11250 21250 4800 16450 95

G L M 37000 9250 19.4 9600 18850 3280 15570 90

H M 57800 14450 28.6 14300 28750 4800 23950 139

C 13-y« Foylhly 77 O 7" ” 26.9 13450 27800 Z 23100 133

e L M 44400 11100 33.7 16850 27950 3280 24870 142

" O ” 17 32.9 16450 27550 7 242710 140

D et B L 0 0 41.3 20650 20650 3280 17370 100

BRI 0 0 15.1 7550 7550 60 7490 43
i ea S Ve R L LS D= (5%) :5138 (BKHFRARWAEHTE)
HUGE = (AA — bo— v BFEESEIE0. 25bah t X HLEAR ha) + (F v w /N EFEEEIIHES00baht /L X

IRt ha)

MEE =N, P.Os , K. ODOMHERNG, 13, 9baht kg X FalllE I L-)1160-80-80kg /ha(=4800bhat) .
7] L LoUL80-80-80kg /ha(=3280bhat) & U7,
HEE JUME OIS I8LEDOIIBIEIC k- 7. B . FIEOSEL— MM 1 baht=107TH
575, (19887 1haht =5.507)

©ORETIRG o B EEERRAERSTT T8I 2 s o



MLARLTAA—RT— 2 IHEEF vy S NE8 5P AMKIELAA - HRIZ30%. H&H
DAL — b a— Y ABELEBTHME ML LEC - H. C - LREIZWA0% B> 7=,

YA BERBEEFERITT T8O tLBl. MEIAICBIAF vy S NOF
PIIEIE 15,1t ha T4 FEEIZ4280baht. €0 5 B LRI IZ60baht T & %, SEDFHEF %
1=k BN I AR O BB RT & S izhaXy D 7490baht T 2 O HER I B 1T B3SO
EDIBNLEDO-TH o, ERMEL LTy y YNOKEICIEHE. Bl KE,
WHFEICZECOBNABEL. EEHOAXRBDVBHETH 22, ZORBREFAO LS I0E
WHREATREThZTELORENBELREDT. COVATLAOER IR EEAS
DM E & BHICEWRAICL 20 LEE LUKRELBEEOFM,. A/ —Fa—2ori
FEi E A ST bRz IFhIE S 520,

4, B #)

Fovy N LCEBEYVHICAETHMIE (CHI2EBEOV IV TFHEM ERER
ADPMFETEDLAL PO -V OB ADOTHEFIZOWTHEBRAERLROER 27,
1) A4 —ba—V%2RIETDZEICE2TEFryy Yy NBEE L. IWWENR20% LU =,
2) A4 —ba—2OEE. WBICHTIF vy YNRIEFOEEIIRD R o 2,
NV AL —ba—V AR EATAHI LI THBISETINAEWHEEORIThay D 15
ton 2. ZOBIE-BROFry Y NEERRMIBO2~3ERBTH - =,
1) Frow Y otEHE, NBICHIT IR - -V OEEDILFOHREIRDOLEN
o
5) BHEGITES vy NIc A AlZhay D) #7500bahtizxt U, KB TIE. Fv Y
P ONHALET17000baht, 2 4 — b — Y OR{ET27000bahtizE L 7=,
6) KREBIZCBIFAAALA— b —2eF vy Y NERIELECY AT LIEHEROI B
HIZEDboTERWICI AR EHEWIc L OB AEN 2 BEOTRELTTLO
TH Do



BVIEE 8B & F ¥

BB 5 RAKEFOMMROEREENBEWERE & U T HIBERICE 2 1B LU
ROOFET. MBI LBEEDO S 2 M2 ICHE I EKEOER T, HEEEHR
BESHOEHNAREWI 2L TEDHEORERENB T 6 b, 0Ok 5 G
DEFEMDOH LEREOEDICITEAIZE D LEHLECE L HICHT. HEWRER I
JAMIREDOME. FKOEHHHAE» 2 0ENH D, GHEPICL 2TV FREEIZC
DEDBHYOEZBRICENZFRTDH S

COWMEIEY A EEEFEOERWEEHOFREROURE L MK LoOMMB AL 62z L. B
Mz A T At @M e LT, RRMBTHMAZIRTWABBEEL MW AT L FHE
FOHEBEEAHOEMNMCT A EEANE L TW %,

FAEIZBIAMEDOLEEEOBWREO -2 TIEO8H 5. ¥ 1 HOEEMIEHE
OMFFERIZI100mm) 5 1500mT 2 O80% 5 ANSI0BETOREFEICHED. EWTZ 0l
AR UTRIEXNZ, EOMHETOROSMEIZ. DAL 9HIEE WAL CHIEND
. BENZ W, FIEOTHBERNBIEDIERICEETTA2-0ICLEEE X 5L
fIENPPZEVWEETH L2, LEN ST, BEOEIZEBICLI->THREEEZD., ¥
. BHGRICILABEDATEORERE 22, FYFUaYOEMBERBOKRE2 ~
SEIZIEOHTFEDICLE > TELIRL TWD, YMTEHOI—- )L FOFIEDOH
EEOHBHIELZROEMFICL->TEHETZ2EHNOFEICIHMER -, Thbb. BHER
GOHM (M6 AL 7H) OBMRLEELOMICIEEWWHBEESABROREZDT, 6 B
ETHOKRIKE, bbb, KOUHEL UTPHBRTEE+ LIBEMHKSR (2 2 TlE50
mm& U72) o IEEE U THERIN (22 TlkClass A pan RRFHAREX0.9 ) U7~
JCTHAEN (BRUMN-LEPrSOBRER) DD RVWETFIEDICRZE LT, BRIl
DA EE»SFDHRHEA KD, HROKSEICIEHOELE~2, FIEO>OEWT
bbb, 2~3FIZ1EORE GG AHBE LTEREEA2EX2, 6 BETH
DFFABOII%MNRMMKEICL > TEEKICKR DR A E THIEKL RIS & D EINEDHEH
JEF3EIZLE, U%EeIThFE2EIC1IEDHIE RS, CORBEORmMREIZ IR
B28EICHEZ20TY A BOMEDOERREIMBEITOREHIC L2 ®HIEKBOHYRD
FTREOMICETBAEICFEETZEIANKEWEHIELE, 2O LD 2HEOMEDDE
FEOQOEEWIIHAKETEDZZEITEL, B LHIEHBUEPWEEICRITILENH L &
TR D FOLDICFEREFRE O k. RAKMEOMML, MERERB L UMTELZEI2ES
EBAR oMbz OFR,. BEORMRVLETH S, —H. FEELEORFKOHHFH
AF RS AT B OMA BV § 5 KKIRTFMFOEEIL KICE > TEELRFETH 2,

Filzk > TRA RCTLH5HIEROZDIIEARANICINOBAEL TIBOSANE (124
XNHX) ko TERAEINS, ThicliE, HEBEEMH (FPEELZEOBERNMEY 3,
BROBAMIZIIEEARL BHAMMEOEVWHA OISR (KRB, MEMRE. BRNOME
LA NF—2) OBMIEIWIEHERICL>THEBDLESELTWS, HIBEAIEH
TOBRNICE > THEN DL RWTIWHERE DIBOEREREZATHMERRRET
LZKOWEIICE > TRET S, MHERBARAICEREEIIRTEOEIH AL X -1k, /iE
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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.









