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Abstract

Sugarcane production system as in paddy field is possibly found flooding event at
terminal growth stage period. Some sugarcane cultivar may not suitable for production in
paddy field, so using the suitable cultivar for this condition may be an efficient strategy.
However, the good performance cultivar for the area might not choose by farmer due to
individual perspective. Therefore, the objectives of this investigation were to i) evaluate the
adaptive capacity for growth and yield of elite sugarcane line with different selection sources
under lowland and upland paddy field of Northeastern Thailand conditions ii) study the
suitable adaptation mechanism of physiological and morphological traits under lowland and
upland paddy field of Northeastern Thailand conditions iii) get the traits from farmer view with
they need in these conditions. Twelve elite lines of sugarcane derived from different sources
as KKU99-02, KKU99-03, TBy28-0941, UT12, UT13, KK06-501, MP-458, KK3, LK92-11, K88-92,
K93-219 and KPSO 1-1 2 were used in this experiment. Sugarcanes were collected and
conducted in two field locations as lowland and upland paddy field. Data collections
included two times of farmer participated selection for favorite cultivars and traits (as 7 and
10 months after planting), physiological traits, growth, vyield, sugar yield and sugar
accumulation patterns. The twelve lines that use in this study revealed different in
physiological traits growth yield commercial cane sugar and sugar accumulation patterns.
Flooding could reduce green leaf number both lowland and upland conditions, such it
obviously showed the reduction as 2 months after flooding. RWC and chlorophyll
fluorescence were not responsive, water logging conditions did not affect the two
physiological traits for both different area. However, SCMR was the traits that involve with
sugar accumulation, indicating in some cultivar which had reduce SCMR value at 8-12 months
after planting was high CCS in early accumulative stage. KK3 was a cultivar which had a good
performance on yields in the two both conditions. K88-92 LK92-11 and MP-458 were revealed
high yield on lowland field with long flooding conditions, K93-219 UT13 and TBy28-0941 were
suitable for upland rice field which short water logging event. Nevertheless, the favorite
cultivar for farmer did not go along with experimental results. UT12 was a preferred one as it
showed less lodging incident in both two fields, which seem to lodging, cane height,
internodes length and stalk weight was the key characters for the selection. Thus, if the
strategy for the reduction in lodging of sugarcane production in rice field with both breeding
and practice perspectives were done, KK3, K88-92, LK92-11, MP-458, K93-219, UT13 and

TBy28-0941 were appropriate cultivars in these conditions. This result is useful for



recommended a suitable cultivar for sugarcane production area with different flooding
patterns. In addition, some agronomic and physiological traits could be use for supporting

sugarcane breeding program for efficient productions in Northeastern Thailand.
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wazANy, 2554) 9a83dn15a319ionna (aerenchyma) Inganzusialnanusinfasnslug lng

£
aa v

nsasdevionniadiiingusrasfiftoaiadundunsdseandinuanduniei Udduiiogd
ihdaiilgsueendauiiiiomme luanmindsdesiausinaniduiusiulu (relative water content:
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oA 0-15 uag 15-30 wuhwns AuaudivnIanenIn Usenaumieg % sand, % silt, % clay dnwue
GERD (soil texture) AauandAnIuAll Usgnaunae Total N, P, K, Available P, Exchangeable K,
Ca, Organic matter (OM), Cation exchange capacity (CEC)uag pH

Toyaneadsinevesdenaziiuiden 4 6 8 uaz 10 Weundalgn ldun Ysunaeaslsilad
Fruum30q SPAD chlorophyll meter reading (Minolta SPAD-502 meter Tokyo, Japan) &g
chlorophyll fluorescence (PAM-2000 Heinz Walz GmbH, Germany) Favsuanden1sdaameiuas
fnanugiluludos FeA1Usu1atinduing (relative water content; RWC) drsagsluunds
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RWC = Leaf fresh weight - Leaf dry weicht x 100

Leaf saturated weight - Leaf dry weight
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M13197 1 YeyanmanUAnInIen nLaAlvediu 2 40U (W1neu SNNeUTUS uay UEN 6o

HIBIUMIEITANY FIWIANMEITAL)

. Total Total
aaui/ % % % Texture EC OM CEC AvailP  Exc. K
pH N K
AMNEAN () Sand Silt  Clay class (mg/kg)
(dS/m) (%) (cmolkg) (%) (%) (mg/kg)
quju 0-15 s, 16.86 18.1 65.0 AULUen 474 0297 253 52.07 0.194 11264 5.26 144.27
‘ma;u 15-30 @51, 14.78 18.1 67.1 AULUTE 4.81 0.278 2.28 53.25 0.153 12145 8.05 142.03
wRau 0-15 5. 90.93 8.0 1.1 AUNIIY 4.88 0.076 0.52 3.24 0.06 220 17.01 774.27
Umou 15-30 1. 89.86 8.0 2.1 AUNTY 4.85 0.032 0.34 2.61 0.05 304 892 272.03
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M13199 8 AIUGS VIBBY 12 Wu

& a

]

§ Niong 4-12 WwsunasanUgnaninitugnluituiuineu

Height (cm)

4th(month) 6t 7th 7.5th gth 9th 10t 12th
KK3 62.1 d 1909 bcd 2260 b-e 2526 cde 2753  cf 306.3 3050 de 3204 de
KKU99-02 85.0 bc 2138  bc 2442 pc 2849 b 3114 ab 3333 3456 abc 3250 de
KKU99-03 598 d 1844 cd 2343 bcd 2686 b-e 2933  b-e 320.6 3205 cde 3192 e
uTiz 529 d 1626 d 2007 de 2433 de 2633 ef 309.3 3415 ad 3683 abc
uT13 69.3 bcd  187.0 bcd 2350 bcd 2640 b-e 2887 bf 333.0 3733 a 3763  ab
KPS01-12 65.1 cd 1850 cd 244.0 bc 2656 b-e 299.8  bcd 336.8 3323 b-e 3008 b-e
TBy28-0941 878 b 2252 b 2619 b 279.8  bc 3060 abc 358.7 2986 e 3073 e
K93-219 592 d 1552 d 1884 e 2373 e 2580 f 304.8 302.7 de 3398 b-e
MP-458 880 b 209.6  bc 2647 b 2873 b 3180 ab 350.0 3613 ab 3637  ad
KK06-501 1353 a 2853 a 3105 a 3223 a 3339 a 351.7 3421 ad 3279  cde
LK92-11 556 d 1778 cd 2143  cde 2494  cde 2687  def 319.6 2940 e 3144 e
K88-92 529 d 1889 bcd 2413  bc 2736 bcd 2983 bcd 342.1 347.7  abc 3863
Ftost . . . x . s . .
mean 72.7 197.1 238.8 269.0 292.9 330.5 330.4 341.1
. 19.8 137 115 8.3 7.7 9.2 85 85

** JIANULANA1N0E 1T Ay Ban1eadian p < 0.01

ns = LTANULANA1INIEEH
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M13199 9 W WENE VBIdRY 12 Wug 191 4, 6, 8, 10 Uay 12 ineundanindgnanminyanlu

ﬂyuﬁ“mmau
Stalk no. (#)
4™ (month) 6" gt 1ot 12t
KK3 8 5 5 abc 6 6
KKU99-02 7 5 5 ab 5 5
KKU99-03 8 5 5 ab 5 6
uT12 7 5 4 d 5 5
UT13 8 5 6 ab 6 5
KPS01-12 8 aq 4 cd 6 6
TBy28-0941 8 5 5 ab 6 6
K93-219 6 5 4 cd 6 5
MP-458 6 5 5 abc 6 5
KK06-501 7 5 5 bcd 6 5
LK92-11 7 5 5 a 6 6
K88-92 8 6 6 a 6 5
F-test ns ns ** ns ns
mean 7.3 4.9 4.9 5.7 55
C.v. 135 13.9 13.7 15.6 13.4

~ ' | Ao o v a aad
¥ UANMULANANBYNUUSAAYLINNEDAN p < 0.01

ns = LTANULANA1INIEDH



M13199 10 LusuAudnaEn vesdes 12 g Nieny 4-12 weundsinugnanimivaniuiunuiney

Stalk diameter (cm)

4"(month) 6" 7 7.5 g™ 9t 0™ 12"
KK3 3.2 bcd 29 31 cd 29 e 29 ef 26 fg 32 b-e 28 fg
KKU99-02 3.4 abc 37 a 38 a 37 b 36 b 34 b 35 b 33 b
KKU99-03 31 d 3.1 bc 30 cd 31 de 29 ef 2.7 ef 3.1 cde 30 cof
uT12 34 ab 32 bc 31 d 33 33 ¢ 3.0 cde 34 bcd 30 cf
uT13 30 d 3.1 bc 31 dd 29 e 3.0 ef 2.8 def 3.1 de 29 dg
KPS01-12 32 cd 33 b 37 ab 34 c 33 cd 31 cd 35 bc 32 bc
TBy28-0941 30 d 30 ¢ 29 d 29 e 28 f 2.7 efg 29 e 28 efg
K93-219 36 a 40 a 35 abc 40 a 39 a 37 a 41 a 38 a
MP-458 36 a 32 bc 3.2 bcd 32 33 ¢ 2.8 def 32 b-e 3.1 cde
KK06-501 31 «cd 27 d 31 dd 26 f 26 ¢ 25 ¢ 33 b-e 27 ¢
LK92-11 33 bcd 3.1 bc 32 d 32 d 31 de 2.8 def 31 de 29 dwg
K88-92 3.2 bcd 3.2 bc 3.2 bcd 33 dd 32 dd 3.1 bc 3.4 bcd 3.1 bcd
F-test o e * o *x *x *x *%
mean 33 3.2 3.2 3.2 3.2 2.9 33 3.1
C.V. 5.9 6.5 10.9 5.4 3.9 6.5 8.0 5.4

o

* O FAULANAN9E19 A AYBIIeadiain p < 0.05, p < 0.01ATNEAU



M13199 11 F1uuUaes vesder 12 g Ny 6, 8, 10 uay 12 hsunawnUananiniugnlu

q 9

ﬂyuﬁmmau
Internode no. (#)
6"(month) gth 10t 12t
KK3 10 de 10 de 24 26
KKU99-02 10 cde 10 cde 22 28
KKU99-03 13 b 13 b 27 29
uT12 13 b 13 b 28 30
UT13 9 e 9 e 25 27
KPS01-12 11 bcd 11 bcd 23 29
TBy28-0941 12 bc 12 bc 23 26
K93-219 11 bcd 11 bcd 24 28
MP-458 11 bcd 11 bcd 23 28
KK06-501 16 a 16 a 26 32
LK92-11 12 bc 12 bc 22 25
K88-92 11 cde 11 cde 23 31
F-test *x *x ns ns
mean 11.5 11.5 24.2 28.1
C.V. 11.8 11.8 14.7 10.1

** FlAULANGA1I0E 19T ARy BaN19edian p < 0.01

ns = WIANULANANNIEDR



M15199 12 ANNE1IURBIYRIEY 12 WuS 7191y 6-12 Weundininugnanmivanlunuiuineu

70

Internode length (cm)

6" (month) 7™ 7.5" g™ 8.5" 9t 10" 12"
KK3 12.8 ab 129 bc 13.7 abc 13.7 bcd 13.1  bcd 13.1 cde 11.8 abc 122 cf
KKU99-02 14.2 ab 14.2 ab 15.2 ab 149 ab 13.5 abc 153 a 13.0 a 13.9 abc
KKU99-03 11.5  bcd 10.6 cde 11.3 cde 11.6 efg 12.3  cde 12.5 ef 10.5 cd 119 ef
uT12 10.0 cd 85 e 95 e 99 ¢ 105 e 111 f 98 d 11.0 f
UT13 13.1 ab 13.8 ab 13.9 abc 14.6  abc 158 a 15.0 ab 13.1 a 15.7 a
KPS01-12 11.9 bcd 12.2  bcd 125 cd 13.8 bcd 13.1 bcd 135 b-e 128 ab 141 ab
TBy28-0941 123 ad 11.7 bcd 123 cd 12.4 def 13.2  bcd 12.8 cde 10.2 cd 12.7 b
K93-219 9.8 d 9.7 de 109 de 11.1 fg 109 de 12.6  def 10.9 bcd 11.6 ef
MP-458 12.5 abc 13.1 abc 13.1  bcd 13.7 bcd 14.7 ab 14.1 ad 128 ab 13.7  bcd
KK06-501 149 a 157 a 158 a 158 a 14.6 ab 14.4  abc 128 ab 133 b-e
LK92-11 11.6  bcd 11.6  bcd 12.2 cd 127 cf 14.3  abc 129 cde 11.7 abc 12.0 def
K88-92 11.9 bcd 13.0 abc 13.6  abc 135 b-e 13.6  abc 14.3  abc 12.1 abc 14.0 abc
F-test x xx xx . xx . % .
mean 12.2 12.3 12.8 13.1 13.3 13.5 11.8 13.0
C.V. 15.7 15.6 14.5 10.4 12.0 8.4 11.3 9.4

* ¢ FauuanansegefitudfaBansedaii p < 0.05 uaw p < 0.01aueU



M19197 13 Fululen veedey 12 Wug M9y 4-12 Weunasnugnanmiivgnluiuiuiney

Green leaf no. (#)

4"(month) 6" 7" 7.5 g™ 9t 10" 12"
KK3 7.9 7.3 8.4 85 cd 7.8 43 cd 112 10.8
KKU99-02 8.0 8.9 10.6 10.3 abc 103 55 ab 11.7 16.8
KKU99-03 8.0 9.2 10.8 107 ab 93 52 abc 129 9.7
uT12 8.1 9.2 10.5 116 a 10.5 59 a 11.3 11.3
uT13 7.1 8.3 9.4 85 d 8.2 44 bcd 103 10.0
KPS01-12 8.1 8.6 10.4 107 ab 93 51 ad 111 11.8
TBy28-0941 8.1 8.6 9.8 109 ab 9.0 45 bcd 129 11.2
K93-219 7.3 8.3 9.7 10.7 ab 94 48 bcd 115 11.8
MP-458 7.5 8.5 10.7 9.4 bcd 9.0 52 abc 99 12.1
KK06-501 8.3 8.8 9.5 10.3 abc 838 42 d 12.0 9.5
LK92-11 7.6 8.8 9.8 9.9 abc 95 51 abc 113 111
K88-92 7.2 9.3 10.3 109 ab 10.0 53 abc 116 10.9
F-test ns ns ns * ns * ns ns
mean 7.8 8.6 10.0 10.2 9.2 4.9 11.5 11.4
C.V. 15.6 10.5 11.7 13.2 12.2 14.8 17.3 25.6

N v

* JpuanaegeliedAgBanadan p < 0.05



ns = MIANULHNANNIEDR
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M15199 14 YSinanhduing (RWC) vesdee 12 Wug M10e 4, 6, 8, 10 wag 12 lneunasainuan

anniugnluiunuiney

RWC (%)

4"(month) 6™ gth 10t
KK3 9520 abc 98.66 99.45 92.04
KKU99-02 94.48 a-d 98.75 99.35 90.66
KKU99-03  93.08 bcd 99.07 98.68 90.07
UT12 92.66 cd 97.81 98.77 89.98
UT13 95.26 abc 98.93 99.48 87.45
KPS01-12 95.58 abc 98.47 95.72 91.43
TBy28-0941 95.49 abc 98.40 99.66 90.13
K93-219 9598 ab  99.46 99.80 90.38
MP-458 96.41 a 99.14 97.99 89.94
KK06-501 91.52 d 98.95 98.37 79.72
LK92-11 9731 a 98.24 99.20 85.60
K88-92 9494 abc 98.59 97.03 87.84
F-test x ns ns ns
mean 94.83 98.71 98.63 88.77
C.V. 2.36 0.70 2.01 6.74

*ANULANA19DE9L T

ns = WIANULHNANNIEDR

[

o

Ban9edian p < 0.05
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M1319% 15 SCMR 09988 12 Wug 1101 4, 6, 8, 10 Uag 12 naunaanindgnanimivgnluiuiun

3 9

nU
SCMR
4*(month) 6t gth 10t 12th
KK3 403 def 469 a 420 c 406 382 cd

KKU99-02 42,6 bc 417 e 445 bc 434 434 ab
KKU99-03 420 b-e 450 ad 439 c 426 449 a
uT12 39.1 f 468 ab 433 c 437 40.7 abc
UT13 438 ab 445 a-e 427 c 433 41.8 abc
KPSO1-12 413 cde 433 cde 429 c 397 36.0 de
TBy28-0941 40.1 ef 437 b-e 421 c 404 37.7 d
K93-219 457 a 450 a-d 484 a 447 449 a
MP-458 415 cde 456 abc 422 c 419 39.5 bcd

KK06-501 424 bcd 46.6 ab 48.0 ab 423 41.3 abc

LK92-11 389 f 42.1 de 409 c 367 318 e
K88-92 418 b-e 429 cde 439 c 418 40.1 bcd
F-test *% *x% *x% ns *x%

mean 41.6 44.5 43.7 41.7 40.0

C.V. 3.7 4.9 58 7.5 8.1

a

** Jipunanasegsiliiod Ay Bannea

DD
3)
=»
©
N
o
(@}
—

ns = LTANULANA1INIEEH



M13197 16 Chlorophyll fluorescence V83808 12 iug 1018 4, 6, 8, 10 uaz 12 laounasanuan

anniugnluiunuiney

Chlorophyll fluorescence (Fv/Fm)

4*(month) 6™ gth 10t 12th

KK3 0.77 0.80  0.80 0.77 0.79
KKU99-02 0.78 0.78 0.79 0.78 0.80
KKU99-03 0.78 0.76 0.79 0.78 0.79
uT12 0.76 0.78 0.81 0.79 0.80
uT13 0.77 0.78 0.81 0.79 0.80
KPS01-12 0.76 0.79 0.78 0.79 0.79
TBy28-0941  0.76 0.76 0.79 0.79 0.82
K93-219 0.77 0.77 0.81 0.81 0.81
MP-458 0.78 0.79 0.82 0.78 0.80
KK06-501 0.77 0.78 0.78 0.78 0.79
LK92-11 0.77 0.79 0.82 0.79 0.80
K88-92 0.77 0.79 0.79 0.78 0.81
F-test ns ns ns ns ns

mean 0.77 0.78 0.80 0.79 0.80
CV. 2.58 2.68 3.49 20.45 1.94

ns = LTANULANA1INIEEH



M19199 17 AUEURN80Y 12 WS Tieng 4-12 Wnsunasainuananiniignluiiuiungy

9 9

76

Height (cm)

4" (month) 5t 5.5t 6" 6.5" 7" 7.5" gt 10" 12"
KK3 41.0 d 102.4  ef 1448 bf 1685 d 1893 cd 2258 cde 2577 cde 2800 ab 2967 cde  300.0
KKU99-02 ~ 552 bcd 1083 b-e 1445 cf 1739 bcd 1940 cd 2460 ad 2679 bcd 2938 ab 3250 ab 305.8
KKU99-03 523 cd 1045 def 1440 def 1674 d 193.0 cd 2370 bcd 2779 abc 2771 ab 3281 ab 309.0
uT12 429 d 89.5 f 1235 f 1442 e 169.4 e 2085 e 2401 e 20446 c 2865 de 2933
UT13 60.7 bc 1212 abc 1550 ae 1727 od 2027 bc 2417 ad 2740 abc 2867 ab 3213 abc 3100
KPS01-12 522 cd 1230 ab 1653 ad 1884 abc 2223 a 2409 ad 2850 ab 2983 a 3246 ab 309.5
TBy28-0941  69.0 ab 1269 a 1671 abc 1977 a 2218 a 2628 a 2994 a 2936 ab 3223 abc 2958
K93-219 63.9 abc 1064 cde 1364 ef 1621 d 180.6 de 2094 e 2385 e 2792 ab 2977 cde = 2927
MP-458 69.1 ab 1233 ab 1704 a 1912 ab 2201 ab 2498 ab 2985 a 2975 a 3358 a 3148
KK06-501 760 a 1243 a 1418 ef 1759 bed 2034 bc 2429 ad 2700 bed 2904 ab 3179 abc 2965
LK92-11 66.1 abc 1193 ad 1427 def 1605 de 188.1 cd 2230 de 2479 de 2733 b 2775 e 284.2
K88-92 59.0 bc 1287 a 1678 ab 1881 abc 2157 ab 2486 abc 2810 abc 2992 a 3088 bcd 3111
F_test o o o " " - x o x ns
mean 58.9 1148 1503 174.2 200.0 236.4 269.8 284.5 311.8 301.9
C.v. 17.8 9.7 10.6 7.1 6.2 6.8 6.7 5.4 5.9 45

** {ipuLane 1o lted Ay an19aiaii p < 0.01

ns = TANULANA1INIEDH



I

M13197 18 Fudienavetdsy 12 Wug 191y 4, 6, 8, 10 uag 12WMsunasainuananiniiugnlu

ﬂyuﬁmfjm
stalk no. (#)
4" (month) 6t gth 10t 12t
KK3 6 a 5 ad 6 6 5
KKU99-02 5 abc 6 ab 6 6 6
KKU99-03 5 abc 5 cde 5 6 5
UT12 5 bc 4 e a4 5 a4
UT13 5 abc 5 de 5 6 5
KPS01-12 5 abc 6 abc 5 5 5
TBy28-0941 6 a 5 bcd 5 5 5
K93-219 5 bc 5 de 5 5 5
MP-458 5 bc 5 cde 5 6 5
KK06-501 4 c 4 e 5 5 5
LK92-11 6 ab 7 a 5 6 6
K88-92 5 abc 6 abc 6 5 6
F-test * ** ns ns ns
mean 5.1 53 52 54 51
C.V. 17.7 15.3 19.2 14.0 18.3

' '
aaa

* %% {IANLANF0Y 19T AYBINNETAT p < 0.05 wag p < 0.01MUAIAU

ns = WIANULINANNI9EDR



M19199 19udURUAUENA1E1VeI80Y 12 g M101g 4-12 WwsunasainUgnan niivgnluiuiuigy

9 q

Stalk diameter (cm)

4" (month) 5 6" 6.5" 7" 7.5 g™ 10" 12"
KK3 23 f 3.6 abc 3.4 bcd 35 bc 35 bc 28 c 35 bc 28 ¢ 30 de
KKU99-02 25 ef 34 bcd 34 cde 34 b-e 35 bc 31 bc 34 bc 31 bc 3.2 bcd
KKU99-03 26 de 31 fg 31 ef 3.1 def 30 d 30 ¢ 3.0 de 30 c 29 de
UT12 2.8 cde 34 cf 35 bc 34 b-e 33 3.0 bc 32 cde 3.0 bc 29 de
uT13 28 cde 32 d-g 33 cde 32 cf 32 cd 3.0 bc 33 bcd 3.0 bc 3.1 cde
KPS01-12 26 de 35 bcd 33 cde 35 bcd 34 bc 3.1 bc 35 bc 3.1 bc 33 bc
TBy28-0941 28 b-e 30 ¢ 30 f 30 f 32 d 28 c 30 e 28 ¢ 29 e
K93-219 31 ab 39 a 39 a 39 a 39 a 35 a 38 a 35 a 36 a
MP-458 32 a 37 ab 36 b 36 b 36 ab 34 ab 36 ab 34 ab 34 ab
KK06-501 3.0 abc 3.1 efg 30 f 31 ef 32 d 29 ¢ 31 de 29 ¢ 3.1 cde
LK92-11 25 ef 3.4 cde 33 cde 33 bf 3.4 bc 3.0 bc 32 cde 3.0 bc 30 cde
K88-92 29 ad 33 cg 32 def 31 ef 31 cd 30 ¢ 33 cd 30 ¢ 3.0 de
F-test *x o % % *x *x *x *x o
mean 2.8 3.4 3.3 3.3 3.3 3.0 3.3 3.0 3.1
c.Vv. 7.7 6.5 53 7.6 6.4 7.8 6.3 7.8 6.4

SR

** JIAULANG1N08 1 TdN Ay BaN19afian p < 0.01



M13199 209uIuUdRsveddeY 12 g 7101y 6, 8, 10 uay 12 ieuvdsainugnanimivgniuiug

9 9

TRGH
Internode no. (#)
6™ (month) gth 10t 12t
KK3 1 d 24 abc 17 4 24
KKU99-02 12 23 Db-e 22 ab 27
KKU99-03 14 ab 22 b-f 24 a 27
UT12 12 20 ef 23 ab 25
UT13 12 20 f 17 4 23
KPS01-12 12 21 def 21 ab 24

TBy28-0941 12 cd 23 bcd 18 ca 23

K93-219 11 cd 21 cf 21 bc 24
MP-458 13 bc 25 ab 22 ab 27
KK06-501 16 a 26 a 21 bec 27
LK92-11 11 d 23 bcd 18 cd 25
K88-92 13 bc 23 bcd 21 be 26
F-test *% *% *% ns

mean 12.3 22.5 20.4 253
C.V. 12.4 8.9 9.9 8.6

** {iAuLane 9o slted Ay 8an19aiai p < 0.01

ns = LTANULANA1INI9EEH



M19199 21 ANUEIUFRIURIDRY 12 ug 101e 5-12 Ineunasainugnaniniugnluiuiiuigy

q 9

80

Internode length (cm)

5"(month) 5.5" 6" 6.5 7" 7.5" g™ 0™ 2™
KK3 6.8 abc 6.5 abc 7.3 abc 7.5 abc 7.8 9.9 9.9 8.5 bcd 11.6 cd
KKU99-02 6.3 bc 57 bc 6.7 bc 6.5 bcd 7.9 10.3 10.3 8.0 cd 11.3 cde
KKU99-03 57 ¢ 58 bc 6.4 bcd 7.6 abc 7.6 8.3 8.3 8.0 bcd 10.9  def
uT12 40 d 38 d 45 d 48 e 5.2 7.9 7.9 64 e 101 f
uT13 7.1 abc 6.8 ab 8.6 a 8.0 ab 7.3 8.3 8.3 99 a 13.7 a
KPS01-12 81 a 7.7 a 8.1 ab 88 a 8.5 9.3 9.3 89 bc 129 ab
TBy28-0941 56 c 49 cd 55 cd 59 de 6.7 13.0 10.5 8.4 bcd 123 bc
K93-219 58 ¢ 58 bc 6.3 bcd 6.2 cde 6.7 8.1 8.1 76 d 100 f
MP-458 6.4 bc 70 ab 6.7 bc 78 ab 7.2 9.0 9.0 8.2 bcd 10.6  def
KK06-501 6.3 bc 6.3 abc 6.7 bc 6.6 bcd 7.5 74 7.4 8.2 bcd 104 ef
LK92-11 82 a 79 a 89 a 8.4 a 8.3 8.5 8.5 90 b 101 f
K88-92 7.7 ab 78 a 89 a 82 a 8.1 9.2 9.2 8.4 bcd 11.7 cd
Fotest x xx . x e e s x .
mean 6.5 6.3 7.0 7.2 74 8.9 8.9 11.1 11.3
cv. 16.9 19.8 18.5 15.1 17.4 20.0 17.9 8.1 6.8

'
a

** {ipuLane1seg1slited Ay an9aiaii p < 0.01

ns = LTANULANA1INIEDH



M15199 22 Filulenvesdey 12 g Miony 4-12 wisunainugnan nignluiuiuigy

81

Green leaf no.

4" (month) 5.5 6" 6.5 7 7.5 g™ 10" 12t
KK3 9.2 de 82 «cd 8.1 c 9.2 51 d 7.3 10.1 6.1 e 8.7 bc
KKU99-02 10.3  abc 8.1 d 95 a 8.8 6.6 abc 8.9 10.7 6.8 cde 72 d
KKU99-03 10.4  abc 9.6 abc 9.6 a 10.7 6.8 abc 8.8 10.2 71 ad 6.8 d
uT12 10.6 ab 9.5 ab 98 a 10.8 6.3 bcd 8.3 9.4 6.0 de 9.8 ab
UuT13 9.5 cde 83 «cd 8.7 bc 10.2 6.0 bcd 8.2 10.3 7.3 abc 10.0 ab
KPS01-12 10.2  bcd 9.3 ad 8.6 bc 9.2 56 cd 7.6 10.7 6.8 b-e 8.6 bcd
TBy28-0941 10.5 abc 10.1 a 10.0 a 111 7.7 a 9.0 10.3 79 ab 10.0 ab
K93-219 85 e 8.6 bcd 9.7 a 10.4 6.2 bcd 8.3 9.3 6.0 e 9.6 ab
MP-458 10.2 ad 8.8 bcd 9.3 abc 10.9 6.8 ab 8.2 10.1 6.5 cde 78 d
KK06-501 11.1 a 9.0 ad 10.0 a 11.1 6.8 abc 8.7 10.2 8.1 a 74 d
LK92-11 10.0  bcd 83 «cd 85 bc 10.1 6.7 abc 8.4 9.6 69 b-e 10.7 a
K88-92 9.1 de 9.8 a 9.4 ab 10.0 6.1 bcd 8.3 9.7 59 e 89 bc
F-test *x * *x ns * ns ns ** *x
mean 10.1 8.9 9.4 10.2 6.4 8.4 10.0 6.9 8.8
C.V. 8.4 9.3 7.8 12.2 13.2 9.5 10.8 12.6 12.2

* %% JAULANNNeENETEdAYBIMNatAT p < 0.05 waz p < 0.01MIWEIFU

ns = LTANULANA1INIEEH



M15197 23 USinanhlulu (RWC) vesdey 12 g 7eng 4, 6, 8 uag 10AauUnaanUananIng

9 q

Ugnluiluiungy
RWC (%)
4"(month) 6 g™ 0™
KK3 96.86 bc  99.65 98.18 a 97.01

KKU99-02 94.16 d 99.18 9751 a 97.58
KKU99-03 9791 ab  99.45 98.18 a 96.24
uT12 96.66 bc  96.97 98.18 a 96.51
uT13 96.25 bcd 99.91 9437 b 97.32
KPS01-12 97.13 abc 98.98 99.30 a 96.02
TBy28-0941 97.20 abc 99.21 99.15 a 96.56
K93-219 99.47 a 99.21 99.00 a 98.31
MP-458 9493 cd 97.97 9772 a 96.10
KK06-501 91.65 e 97.07 98.75 a 96.69

LK92-11 97.07 abc 98.34 98.84 a 97.37

K88-92 96.73 bc  98.37 98.15 a 98.74
F-test *x ns * ns

mean 96.34 98.69 98.11 97.04
C.V. 1.73 1.50 1.72 1.75

'
a

* %% {IANLANFY 19T AYBINNETAT p < 0.05 Lag p < 0.01MUAIAU

ns = WIANULHNANNI9EDR
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M13197 24 SCMR Y9988 12 Wug 1918 4, 6, 8, 10 Uag 12 naunaeinugnanmivgnliuiuiug

9 q

au
SCMR
4"(month) 6t gth 10t 12th
KK3 353 e 424 365 d 347 ¢ 315

KKU99-02 399 bcd 420 40.5 abc 38.0 abc 37.6
KKU99-03 40.3 a-d 443 39.3 bcd 352 c 36.0
uT12 37.6 de 45.6 373 cd 357 bc 323
uT13 41.1 ab 42.6 39.1 bcd 375 bc 304
KPSO1-12 39.9 bcd 453 374 bcd 346 c 32.2
TBy28-0941 38.2 cd 41.6 38.0 bcd 336 c 324
K93-219 42.7 a 43.8 435 a 42.5 a 4a0.7
MP-458 40.4 abc 437 38.6 bcd 36.6 bc 373

KK06-501 40.1 a-d 40.2 410 ab 403 ab 39.6

LK92-11 38.2 cd 42.8 371 cd 364 bc 352
K88-92 39.3 bcd 447 38.9 bcd 359 bc 316
F-test *x ns * * ns
mean 39.4 43.2 38.9 36.7 34.7
C.V. 4.8 5.8 6.5 9.2 18.4

* %% JAULANFANee N NEdAYBIMNatAN p < 0.05 waz p < 0.01 AWEINU

ns = WIANULANANNIEDR



M13199 25 Chlorophyll fluorescence Y8988 12 Wug 71818 4, 6, 8, 10 Uay 12Aounasainuan

9 9

an niugnluiunuigy

Chlorophyll fluorescence (Fv/Fm)

4" (month) 6™ gth ot 12t
KK3 0.77 0.82 0.79 0.77 0.79
KKU99-02 0.76 0.80 0.77 0.76 0.76
KKU99-03 0.75 0.81 0.78 0.74 0.76
UT12 0.74 0.81 0.77 0.75 0.78
UT13 0.77 0.80 0.75 0.78 0.79
KPS01-12 0.76 0.79 0.76 0.77 0.79
TBy28-0941  0.74 0.79 0.79 0.75 0.76
K93-219 0.77 0.83 0.78 0.78 0.78
MP-458 0.77 0.82 0.77 0.75 0.78
KK06-501 0.74 0.80 0.79 0.76 0.77
LK92-11 0.78 0.81 0.81 0.75 0.78
K88-92 0.78 0.79 0.78 0.76 0.76
F-test ns ns ns ns ns
mean 0.76 0.81 0.78 0.76 0.78
C.V. 2.92 2.93 3.17 391 2.55

ns= LfANULANANSEDRA



