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Pinit Kulayasilapin 2007: Effect of Genetics and Environment Contribution to Yield
of Commercial Thai Cassava Cultivars. Master of Sicence (Agriculture), Major Field:
Agronomy, Department of Agronomy. Thesis Advisor: Professor

Chareinsak Rojanaridpiched, Ph.D. 112 pages.

Yield trials of commercial cassava cultivars were conducted in important cassava
planting areas in both early and late rainy seasons. Effects of environment (location) and
cultivars on root yield and quality, response of cultivars to locations, and progress of
cultivars over time of released were analyzed. Locations and interaction between location
and cultivars affected root yield more than cultivars. In contrast, with root starch
content, cultivars played were a major role. Yield difference between locations showed
greater magnitude than the difference between cultivars. The differences between
locations were due to soil fertility and amount of rain fall. Rayong 7, MKUC 34-114-106
were suitable for high yield. Kasetsart 50, Huaybong 60 and Rayong 90 were suitable for
low yield. Rayong 5 was suitable cultivars for average location. Rayong 90 and
Huaybong 60 showed high root starch content over suitable and unsuitable location.
Newer cultivars gave higher yield than the traditional cultivars due to their ability to
transport more photosynthetic products to accumulate in the root. This was indicated by
a higher harvest index and root starch content. For suitability of recommendation
cultivars for location, Rayong 1 and Rayong 72 should not be recommended due to the
low root starch content. Progress of the breeding program found that fresh, dry and
starch yield increased at the rate of 189.6 105.0 and 97.8 kilogram/hectare/year,

respectively.
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an 0-3 UAWAT ABUINNITNARDY 11U 7 Roah TUFIINgEAAN2547-

NOHNIAY 2548

ﬁnymg Location
MAH MUK ROI KS RY cs HB

Attitude(m) 154 174 156 155 43 60 330
Latitude 15.12N 16.35N 15.04N  1625N  1240N  13.44N 15.00 N
GPRS

X 0950384 1106861 0993488 0967855 0732649 0777515 0769486

Y 1793653 1836928 1782620 1819135 1408301 1520815 1676381
pH 5.1 5.5 5.2 5.1 4.6 4.9 5.7
Organic matter (OM) 0.8 0.4 0.5 0.6 1.1 1.3 0.2
Avai.phosphorus(ppm) 2 50 21 73 11 22 23
Exchangable cation

K(ppm) 29 57 44 34 25 103 42

Ca(ppm) 202 156 79 217 163 352 62

Mg(ppm) 75 38 35 13 39 52 13
Soil partice(%)

Sand 79 81 78 75 71 71 85

Site 12 14 16 20 6 2 14

Clay 9 5 6 5 23 7 1
Soil texture SL SL SL SL SCL SL LS
Total rainfall(mm) 1232 1,656 1,650 1,478 1,457 1,082 639
Days with rainfall(>1mm) 73 109 113 7 120 110 58

D2 ara s = a A 4 9 a A A
HU8LYie ﬂmﬁll‘]J@]‘VINWﬁﬂﬂl!ﬂ%%?ﬂlﬂﬂﬂ]@ﬂﬂu’lmﬁg‘H Tﬂﬂ‘ﬁ@ﬂ‘ﬂ{]‘ﬂ@]ﬂTSﬂJ@QﬂTﬂﬂiW’Jcﬂm

AUSINHAT JJWTI’ETIEHZ%JEJLﬂH@]iﬁ”IﬁG]{ MPUVAV VY

SL = Sandy loam ; SCL= Sandy clay loam ; LS= Loam sandy
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ﬁﬂ 0-3 HUALNAT NBUNINITNAADY ITUIU 6 ﬁf’)\‘]‘ﬁ GL‘L!“H'N@!ﬁ']ﬂlI 2546- iannuy

2547
anvaly Location
MAH MUK SK RY CS HB

Attitude(m) 154 174 195 43 60 330
Latitude 15.12N 16.35N 17.07 N 1240 N 13.44N 15.00 N
GPRS

-X 0950536 1106810 1038453 0732639 0777535 0769108

-Y 1793973 1836999 1900523 1408912 1520843 1676438
pH 5.5 4.5 5.7 53 5.0 6.2
Organic matter (OM) 0.4 0.4 0.5 0.8 1.1 0.7
Avai.phosphorus(ppm) 27 56 11 23 26 18
Exchangable cation

K(ppm) 25 26 47 14 79 80

Ca(ppm) 163 90 178 208 263 800

Mg(ppm) 39 24 37 30 40 47
Soil partice(%)

Sand 83 81 79 77 70 81

Silt 10 10 16 6 24 12

Clay 7 9 5 17 6 7
Soil texture SL SL SL SL SL LS
Total rainfall(mm) 1,063 1551 1,538 1,301 1,096 549
Days with rainfall(>1mm) 62 106 127 124 123 53
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a a (% da
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SL = Sandy loam ; LS= Loam sandy
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Sources of Variation Early rainy Season Late rainy Season

df Sum of Squares %SS df Sum of Squares %SS
Environment(Env) 6 196,874,058 58.9 5 26,652,420 60.5
Genotype (Gen) 6 35,109,370 10.5 7 4,110,208 9.3
Gen x Env 36 102,435,125 30.6 35 13,277,820 30.2
Total 48 334,418,553 100 47 44,040,448 100

1.2 YSwawila liiaaa (starch content; SC)
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Sources of Variation Early rainy Season Late rainy Season

df Sum of Squares %SS df Sum of Squares %SS
Environment(Env) 6 3,059.203 54.2 5 31.863 11.1
Genotype (Gen) 6 1,698.677 30.2 7 191.162 66.9
Gen x Env 36 881.406 15.6 35 62.949 22.0
Total 48 5,639.286 100 47 285.975 100

1.3 Haranduuia (dry root yield; DRY)
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2.3 HaNaAN UL (dry root yield; DRY)
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3.1 HaWAANIEN (fresh root yield ; FRY)
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Gen x Env (linear) 6 530,387** 10.5763%** 83,900%*
Pool deviations 42 619,786 4.4784 93,428
Pool error 168 291,265 2.250 37,538
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4.1 WanaariIga (fresh root yield ; FRY)
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4.3 HaNaANULY (dry root yield; DRY)
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1. WaKan¥ilaa (fresh root yield; FRY)
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2. YSanailalusiiaa (starch content; SC)
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3. WaNanIHINA (dry root yield; DRY)
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4. wandnaudls (starch yield; SC)
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5. HANAANIKNA (total biomass; TB)
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v A 4‘ .
6. A¥UNUINEI (harvest index; HI)
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H a J a o
MIWHINT 1 1153115 IUTIN(combine analysis) VDINANAATITA (FRY)
Usunaudlalusiiaa (SC) azwandniuuie (DRY) voatiudlenas s1uu

7 3ius Taodgnlugaedugadu 7 2547-48 §1uau 7 umia

Source of Mean squares of

variation df FRY SC DRY
Environment (E) 6 82,812,343** 509.867** 10,902,602**
Rep 21 1,653,117 24.808 172,286
Genotype (G) 6 5,851,562** 283.113%* 1,286,012%*
Gen x Env (GxE) 36 2,845,420%* 24.483%* 417,613%*
Pool error 126 1,113,948 6.274 150,029
Total 195
CV (%) 18.80 12.57 20.78

A o o [

1 ll o aaa § o J <3 J o w
* X PUANANOY NN UYA mﬂ’]ﬂﬁﬂﬁﬁﬁgﬂﬂﬂﬁwﬂl%ﬂﬂu 95 1ag 99 1o UA MUAIAL

H a 4 a o
MIINUINT 2 N5A51 AN 515915 (combine analysis) UDIWANANYITA (FRY)
Usuawilaluiiiaa (SC) uazmanaaiiuiia (DRY) vouiud)znde 17w

8 Wiug Taoignlugialarengruil 2546-2547 $1um 6 1ma

Source of Mean squares of

variation df FRY SC DRY
Environment (E) 5 21,321,317.8%* 25.025% 3,290,915.5%*
Replication 18 2,050,806.5 6.010 324,024.2
Genotype (G) 7 2,349,256.2%* 108.355%* 681,887.0%*
Gen x Env (GxE) 35 1,517,758.5%* 7.282%%* 222,436.1%*
Error 126 671,964.3 2.610 101,040.6
Total 191
CV (%) 15.02 6.24 15.67

A o % A

1 1 o w aaa o I3 J o w
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v Y v
AS1WHINN 3 HANAANINUA ( total biomass yield )) (A lansuse19) vesiudenasiina

@

a a A o 1 J [
ﬂ'lﬂ@ﬂ‘ﬁWﬁGUf]\‘lﬁﬂ'lWlnﬂ%ﬂilﬂﬂQﬂ VIUIU 7 LU LHAagWUT uﬁ’lﬂ$ﬁ 37

@

uf ieignlusedungriu 1) 2547-48

wananNaviNg (Alaniunals)

aMWInAdeN yp KS CH MUK  ROI RY MAH  ip3g*
o

1.R 90 6,134 6,309 8082ab 8,018 9,045  8478c 10,111b  8,025¢
2.R7 4,898 6,982 7313abc 8,166 10,129  8436¢ 12244b 8310 be
2.R5 6,385 7,784 5953bc 6,880 9,167 10,547ab  12,054b 8,396 abc
3.R1 7,127 6,887 5678 ¢ 9,151 9365 11485a 11262b 8,708 abc
4.R72 6,100 7,205 6978abc 8,685 8716  8942bc  15369a 8,790 abc
5.KU 50 5,576 6,996 8953 a 10476 9,036  9.858abc  12,120b 9,002 ab
6. HB 60 6,000 8,600 9,107a 9.645 7,933 11,542a 11,413b  9,177a
!ﬂéﬂ* 6,031d 7,252 c¢d 7,438 cd 8,717 c¢d 9,054 ¢ 9,898 be 12,082 ab

CV(%) 17.08 17.25 18.92 213 21.62 12.93 13.22

v @ 1 @ 1 v J 1 1 A A 1 @
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Aunaru 1 2547-48

ArHINUDEN
ﬁﬂ]W!!’Jﬂa’ﬂu MUK KS HB CH ROI MAH RY gﬂafj*
Wug
I.R1 0.37d 0.38d 0.36¢ 047 ¢ 0.64 0.60 ¢ 0.60 ¢ 0.50 ¢
2. KU 50 036e  038d  0.62ab  0.52bc 0.6l 0.65 b 0.64c  054d
3.R 90 040b  040c  051d  054b  0.67 0.66 b 0.69b  0.55cd
4. HB 60 041a 042a 0.51 cd 0.63 a 0.55 0.67b 0.69b 0.56 cd
5.RS 038c  041b  056bcd  0.62a  0.67 0.65 b 0.73ab  0.57be
6.R7 040b  040c  058bc  0.62a 073 0.68ab 0.73ab 059 ab
7.R72 041a 042a 0.66 a 0.68 a 0.67 0.72 a 0.75a 0.61 a
e 039¢ 04le  054d  058c  0.65b  0.66b 0.69 a
CV (%) 21.13 17.25 17.08 18.92 21.62 12.00 12.93
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v Y v
MINNUINNA 5 HANANNIHNA ( total biomass yield ) (AlanFuse 13) veuiudtlzvasnina

A a H o 1 o Y o [ 1]
‘ﬂ?ﬂﬂﬂ‘ﬁWﬁm@Qﬁﬂ’]Wlmﬂé}@ﬂﬁﬂ@lﬂ IUIU 6 LN Llﬁgwuﬁlﬂuﬁ"lﬂgﬁﬁﬂ 8 WU

wolgnlugietareneru 1l 2546-47

4

Q

= :; = U \ T
HaNaNNIHNa (Alansunels)

anIn

gnﬂf{au CH HB SK RY MUK MAH még
s

1.R72 6,411 be 7,253 a 7,667 ab 7,549 9,142 ab 9,456cd  7,222d
2.R5 5,729 ¢ 7,253 a 6,347b 7,902 8,278 be 10,667 bc 7,696 cd
3.R7 6,438 be 5,942 b 7,035b 8,711 8,682 be 10,333 bc 7,857 cd
4.R90 5,569 ¢ 7,089 a 6,229 b 8,829 6,918 ¢ 8,700 d 7,913 cd
5. MKUC35-114-106 7,751 ab 6,973 ab 7,973 ab 7,727 10,782 a 11,467b 8,297 be
6. KU 50 7,053 abc 6,922 ab 9,489 a 9,200 9,648 ab 10,767 bc 8,779 ab
7. HB 60 8,204 ab 5,969 b 7,233 b 8,738 9,225 ab 10,778 bc 8,847 ab
8.R1 8,682 a 7,520 a 7,658 ab 9,220 10,800 a 12911a 9,465 a
!ﬂéﬂ* 6,739 b 6,865 b 7,454 ab 8,439 ab 9,184 ab 10,635 a

CV(%) 16.89 9.49 17.03 15.80 13.57 8.98
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MINNUINN 6 AFUNULINYI( harvest index) YoINUAzHaINNANDNTNA VD

Y A o ] v Jdo o [ v O A
anadend an $1uau 6 uvs taziuiudnlends 8 siug ieilgn

Tugsdunadu 1 2546-47
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anmn Syihiuinen

gnﬂf{au MAH CH MUK HB SK RY még
s

I.R1 0.34h 047 ¢ 0.59 0.55¢ 0.61 be 0.64 a 0.53d
2.R5 035¢g 0.75 ab 0.66 0.65d 0.55¢ 0.74 ¢ 0.62 ¢
3.KU 50 0.38d 0.65b 0.64 0.70 be 0.62b 0.72d 0.62 ¢
4. HB 60 036 f 0.72 ab 0.66 0.65 cd 0.67 ab 0.73 cd 0.63 be
5.R 90 0.37¢ 0.67 ab 0.68 0.68 bed 0.67 ab 0.74 ¢ 0.64 be
6. MKUC35-114-106 0.39¢ 0.69 ab 0.78 0.71b 0.65 ab 0.77b 0.65b
7.R7 0.4l a 0.79 a 0.72 0.71b 0.68 ab 0.76 b 0.68 a
8.R72 0.41a 0.78 a 0.63 0.76 a 0.70 a 0.80a 0.68 a
még* 0.38d 0.64 ¢ 0.66 ¢ 0.68 ab 0.69 ab 0.74 a

CV(%) 4.74 11.07 9.06 3.89 10.21 2.68
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