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ABSTRACT

Evaluation of environmental factors (sand, silt, clay percentage, total amount of rainfall and
rainfall distribution) affecting cane yield of 4 varietal trails with 3 replications under rainfed condition
were conducted. The 10 Kamphaeng Saen sugarcane varieties series 2000-2003 of Cane and Sugar
Research and Development Center, Kasetsart University and 2 checked varieties were evaluated using
simple regression and multiple regression. ANUDEM program was used for calculating the amount of
rainfall. Varying response to environmental factors of tested sugarcane varieties were observed.
Negative effect of sand percentage and positive effect of silt percentage were observed in 11
sugarcane varieties, while positive effect of amount of rainfall and rainfall distribution were observed in
2 sugarcane varieties. Basing on their responses to the environmental factors, the tested sugarcane
varieties could be divided into 4 groups. The first group comprised of the 7 sugarcane varieties.
Negative effect of sand percentage and positive effect of silt percentage were observed on this group.
For the 2 varieties of the Second group, sand percentage had negative effect and silt percentage and
total amount of rainfall had positive effect, while for the 2 varieties of the third group, sand percentage
had negative effect and silt percentage and rainfall distribution had positive effect. The one variety
(Kamphaeng Saen 00-156) of the fourth group was not influenced by tested environmental factors.
Moreover, sand percentage was observed to relate all factors and clay percentage had no effect on any
sugarcane varieties. Negative effect of sand percentage and positive effect of silt percentage, total
amount of rainfall and rainfall distribution were observed on total sugarcane varieties. It should be noted
that silt percentage had more significant effect than total amount of rainfall and rainfall distribution to

total sugarcane varieties.
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Table 1 Soil texture and soil type of 4 varietal trails

(sand) A3 (silt) uaz Auiniked 51.93 39.15
wae 14.35 ANNEIAL 8. UNIFWINBI
2.uAINTINY Aohadwduiuy Loamy Sand
las3auaz9dunNINg (sand) AU (silt) was
Awinfien YNy 86.24  10.75  uaz 3.00
aUAIAY UAZ B.AUBILEY 2.90701% Hrfiadn
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(sand) @3N (silt) waz Aninioayinny 70.62

20.04 WaT 9.34 AVAAU

Soil texture
Varietal trails Soil type
Sand (%) Silt (%) Clay (%)
Bueng Samakki 81.81 12.99 5.83 Loamy Sand
Cha-am 51.93 39.15 14.35 Loam
Kaeng Sanam Nang 86.25 10.75 3.00 Loamy Sand
Nong Saeng 70.62 20.04 9.34 Sandy Loam




Table 2 Total amount and distribution (mm.) of 4 varietal trails after planting.

Distribution of rainfall (month)

Total amount

Varietal trails S.D.

1 2 3 4 5 6 7 8 9 after 9 of rainfall
Bueng Samakki 0.7 299 673 186.4 273.1 172.9 176.1 34.4 156.8 29.2 1126.7 91.5
Cha-am 0.0 488 69.0 116.9 97.3 92.0 43.7 107.9 170.5 89.2 835.3 46.6
Kaeng Sanam Nang 42.5 0.1 0.1 3.9 104.7 86.0 277.3 494 84.5 720.6 1369.0 220.7
Nong Saeng 0.7 19.0 66.6 94.9 144.4 1141 154.7 169.6 250.8 4355 1450.4 125.9
average 110 244 508 100.5 154.9 116.3 163.0 90.3 165.6 318.6 1195.3 89.2
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Figure 1 Total amount of rainfall of 4 varietal trails.
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Figure 2 Distribution of rainfall of 4 varietal trails.
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Table 3 Evaluation of multicollinearity of 5 Independent factors on Kamphaeng Saen

sugarcane varieties series 2000-2003.

Collinearity Statistics

Independent factors

Tolerance VIF
Silt 1.000 1.000
Sand 0.000 25.610
Clay 0.169 5.908
Distribution of rain 0.941 1.063
Rainfall 0.578 1.729
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Table 4 Mean value of cane yield (plant cane) and regression coefficient (b;) of the cane yield 12

sugarcane varieties from 4 locations.

Variety of tester sugarcane Cane yield (ton/rai) Constant (a) (by) R

K 88-92 21.32 38.32 -5.67** 0.911
LK 92-11 21.91 30.06 -2.69* 0.396
Kamphaeng Saen 00-24 18.02 25.19 -2.37** 0.569
Kamphaeng Saen 00-57 20.33 34.91 -4.92** 0.746
Kamphaeng Saen 00-103 18.34 27.79 -3.22** 0.537
Kamphaeng Saen 00-156 19.48 20.29 017" 0.002
Kamphaeng Saen 01-4-18 18.05 28.27 -4.28** 0.618
Kamphaeng Saen 01-5-28 18.32 29.45 -4.28** 0.832
Kamphaeng Saen 01-8-8 16.64 29.17 -4.18** 0.800
Kamphaeng Saen 01-11-5 16.55 30.18 -4.06™* 0.586
Kamphaeng Saen 03-3-5 20.21 33.21 -4.38* 0.394
Kamphaeng Saen 03-3-6 20.24 34.57 -4.82* 0.653
Total var. 19.12 30.84 -3.97*** 0.98

ns, non significant; *, significant at <0.05; **, significant at <0.01; ***, significant at <0.001



1331Inemansuazinalulad 91 ayus 2 2555 27

NNATIERANMNANNRS IENININANA R
['7] Y Y ¢ & €A [ ¢ & I3
aaunuivelasiEunaanIIw tasisuwe
AL USuasmazn1snszansvadln
WANTTILATIZH multiple  regression
(Table 5)iWaaslagaudNTWaVd LWasidua
a 1 6 & A = a
AnIsn et Tuaawinisn USunauwazniy
] a 1 6 & €a
NIZANUVDINUADNANAR WU LUDSLTURAY

Aa

T USnadn  waznnInszanevadln AanF

D

nduIndananiadasudazWusluszaud
WANE19INY ae1INRBEIATYNI9EDE (p>0.05)
ettt e fidudausiudanian1sfanduns
Usznsfimanzaudansasyifuvesden 1iu
mmmmsn’tumséjwﬁ’l ANNUENTDLUAT
tENaIMa ANUTIRTIVBIAK LATNIIQATL
19117 udn wnlilTinarudasiany
AMNGDINITVDIBDY (1,000-1,500 FARLNAT6HD
09NA) vl susino s R swenazns
nsznvasduaasludlamansasmainlund
azszeznisasgiduladefivdes azlinns
wigLavlandus:lvnanings seandesniy g

D o

aiag (2547) lwanefofiiudanmiion
aﬂﬁwa@awawamluaawﬂwuﬁ ad9lkpEAY
NENG I@]UﬂW%VIVI@ﬁGUﬁ’J%lV\EU&JLﬂaiL‘%uGT
funilaafien

wanaNi mmmﬁ'@néjuw‘”uﬁfﬁﬁ
HANAASDYTIAaLEUEIABLATHRINEND AN
i 4 nga ldun

ﬂéju‘ﬁ1 Lﬂuﬂg;aJW”mfa”aﬂﬁ@lauauaa
daldasiTuaaniin LLa:ﬁﬁﬂmumﬂﬁq@ fa 7
w”uij lowd LK 9211 Saunsuaw 00-24
AVUNILEW 01-4-18 ATLNWILEY 01-5-28
AUWNWILRY 01-8-8  AILWILEW 03-3-5 LAY
fuwsuaw  03-3-6  lasiasiduaansiui
Sﬂ%wamamﬂggaﬁﬁmluwbuf MUWILEW 03-3-

6

6 vinNU 5.834 LLa:ﬁSﬂﬁwa@‘hq@luﬁuﬁ

q

AILWILEW 00-24  LYiNNU 2.367 laanden

adj.R’ FINFA 82.7 % IUWUTIUWILAY 01-5-

28 LLaz@‘hq@m'ﬁu 33.9 % luwmijﬁmwauau
03-3-5 lapaay 7 w”ufﬁaummmam Atk

Y 1k 92-11) =

16.595+2.693X g1 adj.R’ = 0.342

Y (MULNILEW 00-24)

13.359+2.367X, ;. adj.R” = 0.529

Y (TUNILEW 01-4-18)

11.818+3.290X, g, adj.R” = 0.583

Y (FNUWILEY 01-5-28)

15.380+3.322X, gy adj.R” = 0.827

Y (UNILEW 01-8-8)

8.275+4.178X,s0; adj.R = 0.781

Y (MUNILEW 03-3-5)

11.209+4.382X ;. adj.R* = 0.339
Y (FUNINEY 03-3-6) — -3.053+
834X, g;  adj.R’ = 0.579

ﬂ@;&lﬁ 2 ﬂéjuﬁ@]auauadmamﬂ@ia
WasitudaansinuazUsuimen Usznavlidqy

o 6

WU K 88-92 waz fuwduan 01-11-5 lapfl
dauwug K 88-92 1w adj.R’ VNN 93.9 %
WRZFUWILEY 01-11-5 e adj.R® iy 68.4

% lagng 2 w”ufﬁawmsnmam At

Y (K ss-02) =
4.006+6.662X ;1 +1.422X y aintan:

adj.R’ = 0.939

Y (FUNILEY 01-11-5) = =

0.707+5.820X ;51 +2.533X 4 gan

wy  adiR*=0.684

ﬂéju‘ﬁ3 Lﬂuﬂg;aJW”mfa”aﬂﬁ@lauauaa
MIUINAaLUasITUAAUIIBUAZANITNTEINVDS
Wb ﬂi:nauvlﬂﬁma”aﬂw‘”uf UNILEY 00-57
Wae AIUWILEW 00-103 T@ﬂﬁﬁaﬂﬁuf
AUNILEW 00-57 Ten adj.R® qal,ﬁ’m”u 81.3 %
ULATWUSTIUWILEY 00-103 Hei adj.R” iy

(2

62.2 % laund 2 w”ufﬁawmsnmam At



28 1331Inemansuazinalulad 91 ayus 2 2555

L2

Y (funouau 0057y =0.573+4.469X g1y +1.933X 3 pistribution of raintany; @dj.R = 0.813
.2

Y (dumouaw 00-103) = 8.169+2.791X iyt 1.830X;pistribution of rainfanys adj-R = 0.622

navn 4 Lﬂumjuﬁvlajﬁﬂﬁﬁﬂﬁﬁﬂmﬁﬁ

q

anudagasdiies 1 Wug laun Wug
AUWILEH 00-156  eauusslimunsaaiis
aumm@nawmwmﬁ:f?lﬁ
WoSaszaniwanaslesuiansee
HANRAdasTIuNNWUE Wudn & 3 U387
dnFwanduindenandnsas lasiasidudan
iauﬁﬁw%wagaﬁqmwﬁﬁu 4627 lapdasy
USurmHuTINLazn1INTz eIl Bl anina
InalAsIRWYNAY 1.277 Uaz 1.000 ARG
MaftannmIRanson 3 Uasasinandenanaa
fou dd1 adj.R’ ﬁqaﬁa 99.9 % GIFNNNT
annasasil
Y (total_var)= 3.704+
4.627X 451yt 1.277X y(rainfany+ 1.000X 3 pistribution of
antany; adi.R” = 0.999

a1

1. fanuuandislunisaausuasvad
o &o o & 4 o ¢ = &a
W0a8 12 Wip favaveidastmuaauning

6 & €A 1 6 & €A =1 a

LUastauaauIin LUasiauaawtnied UIuno
HWIINLRZNITNTZINLUDIN G

2. mmmﬁ'@n@uw‘”mfa”aﬂﬁﬁﬂm
ganiiu 4 naa ANNUITURATNIIARDNNN
andwada

& A a a

ngun 1 LI UNWINLATUBNTN

q

NIUNLY LT UAGUNIY LazlaTUBNTWA

NMIUININLU BT UAAUIINTINUIN 7 w”ug‘

1 d' L €d' Y A a
ngun 2 Lﬂ%W%‘D;ﬂVL@iUE]WEWN
NIUNLY LT UAGUNINY LazlaTUBNTW
6 & €A 1 a
NNUININLY 2L TUAAUIIULAZUTNIUHUTIN
A o et 6
NEWIN 2 WD
1 d‘ s Kd' Yo A A
nayn 3 Lfluwuﬁqﬂ"lmuamwa

6

)
nIauNtlasiSudaunning wazlaIuanswa
6

= (3

NINUININLY DT UAAUIIULAZNIINTZANY

4

PpIH® WU 2 W”%g

rada a

ﬂa;wﬁ' 4 Lﬂuﬁmjﬁaﬂﬁvmaﬂﬁwa

D

v

284U39BFNNUIARDNNAN MG ONANEAS BN

A v o @ aado o 6 v [
JULFIAUNNROANITWIN 1 W‘l«la‘hq' vL@]LLﬂ Wb

oo,

MUWILEW 00-156

3. WSt TuaaunINuLANTWANIIAL
FAONANAR VNI TUAAUIINITINTNE

' o 6 v 1 1 o ¢
n9uIn dewugdandiulng 11 Wugan 12

o 6

W3

4. YSUNUHBIINLAZNIINIZLVD
Nuﬁﬁw%wa@iaﬁuﬁfﬁaﬂﬁwmu 2 W”mfwhﬁfu

5. WasiTuaaunIIn finFwagenin
YTV UHBIINURZNTINIZLVDIN S

6. 1WA TUAAUNINUTAMNTFNNUT
e ¥ o A A=
NUYa8aUNAN©N

7. ldwudniwavastUosiTuaan

a o &o AR

mumhwugaawﬂﬂm

8. U39uNUBNINAGoNANARDDE
LaﬁmlmLLﬂaaLﬁJ?ﬂmﬁﬂuWuﬁ: leun tasigue
a 6 & €A 1 a
AUNIY LWaTLTUaaWIIN UTUIHBIIN Lae

MINTZALVDINY



Table 5 Mean value of cane yield(plant cane), partial-regression coefficient (b;) of silt percentage (x,), clay percentage (x,), distribution of rainfall (x;)

and total amount of rainfall (x,), adjusted R Square (adj.Rz) of 12 sugarcane varieties from 4 locations.

Partial-regression coefficient (b;)

Variety of tester Cane yield 2

Constant (a) Distribution of F test adj. R
sugarcane (ton/rai) Silt Clay Rainfall

rainfall
K88-92 21.32 4.001 6.662*** 0.285 0.233 1.422* b 0.939
LK92-11 21.91 16.595 2.693* -0.266 -0.113 0.087 * 0.342
‘Kamphaeng Saen 00-24 1802 13359 2367 0505 -0063 0079 0529

Kamphaeng Saen 00-57 20.33 6.573 4.469* -0.920 1.933* -0.075 o 0.813
Kamphaeng Saen 00-103 18.34 8.169 2.791** 0.131 1.830* 0.107 * 0.622
Kamphaeng Saen 00-156 19.48 24.346 0.177 0.168 -1.954 -0.249 ns 0.176
Kamphaeng Saen 01-4-18 18.05 11.818 3.290*** -0.320 -0.134 0.104 i 0.583
Kamphaeng Saen 01-5-28 18.32 15.38 3.322%** - -0.447 -1.525 b 0.827
Kamphaeng Saen 01-8-8 16.64 8.275 4.178*** -0.349 -0.085 0.013 i 0.781
Kamphaeng Saen 01-11-5 16.55 -0.707 5.820*** 0.581 0.475 2.533* i 0.684
Kamphaeng Saen 03-3-5 20.21 11.299 4.382* 0.657 -0.108 0.408 * 0.339
Kamphaeng Saen 03-3-6 20.24 -3.058 5.834** - 2.223 2.207 * 0.579
Total var. 19.12 3.704 4.627** - 1.000*** 1.277* o 0.999

ns, non significant; *, significant at <0.05; **, significant at <0.01; ***, significant at <0.001
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