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Evaluation of Potential in Using Glycine Betaine Characters under Water Deficit in

Nursery for Selection High Cane Yield Sugarcane Varieties in Field Condition
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ABSTRACTS

Study on glycine betaine in sugarcane under water deficit in nursery was conducted to evaluate
the potential of being the screening characters for selection suitable sugarcane varieties for planting in
the field. Glycine betaine content was evaluated in 3 month seedling of 8 Kamphaeng Saen sugarcane
varieties without watering for 3, 6, 9 and 12 days. The glycine betaine was calculated in various
characters. Then, correlation coefficience between various characters of glycine betaine and cane yield
of plant cane and ratoon cane of 19 varietal trials were calculated. The results revealed that different
periods of no watering affected the variation of glycine betaine contents of sugarcane seedling. The
glycine betaine contents after the stress period tended to increase according to the increase of the
periods of no watering, in which the highest content was gotten from 9 days of no watering. However,
glycine betaine contents decreased in sugarcane seedling of 12 days of no watering, which were lower
than those of control (3 days of no watering). Moreover, no significant difference of glycine betaine
among sugarcane varieties receiving the same no watering periods were observed in both after stress
periods and after recovery periods in every no watering periods of the study. In evaluation the potential
in using glycine betaine for selection sugarcane varieties having high cane yield, comparative
percentage of glycine betaine after stress between no watering for 6 days and control (no watering for

3 days) showed the highest potential, especially in ratoon cane.
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Figure1 Soil water potential (kPa) before stress, after stress and after recovering period of four no

watering periods.
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Table 1 Average of glycine betaine concentration of sugarcane varieties before water deficit, after

water deficit and after recovering

Glycine betaine concentration (ug/ml fresh weight)

Varieties of sugarcane

3 Days 6 Days 9 Days 12 Days
before water deficit
Kamphaeng Saen 01-1-12 13.60 15.38 11.68 14.23
Kamphaeng Saen 01-4-29 14.70 12.83 12.15 13.03
Kamphaeng Saen 00-129 13.13 14.78 14.70 12.08
Kamphaeng Saen 00-148 13.73 12.15 12.10 14.65
Kamphaeng Saen 01-3-5 11.83 13.33 12.75 13.30
Kamphaeng Saen 01-1-46 13.38 14.33 10.70 12.20
Kamphaeng Saen 01-11-6 12.03 14.85 14.78 13.45
Kamphaeng Saen 01-3-15 11.25 11.38 11.70 17.55
Mean 12.95 13.63 12.57 13.81
S.D. 4.14 3.48 4.17 4.32
after water deficit
Kamphaeng Saen 01-1-12 14.10 BC" 15.73 AB 19.45 A 9.63C
Kamphaeng Saen 01-4-29 14.60 AB 19.15 A 19.78 A 10.63 B
Kamphaeng Saen 00-129 13.675 BC 17.50 AB 20.90 A 9.825 C
Kamphaeng Saen 00-148 11.25 B 13.20 B 20.48 A 9.95B
Kamphaeng Saen 01-3-5 13.90 B 14.80 B 2130 A 10.93 B
Kamphaeng Saen 01-1-46 15.68 15.05 19.38 11.08
Kamphaeng Saen 01-11-6 15.28 15.93 18.70 8.95
Kamphaeng Saen 01-3-15 12.55 B 13.33 AB 17.58 A 9.45B
Mean 13.88 B 15.58 B 19.69 A 10.05 C
S.D. 5.17 3.46 3.44 1.69
after recovering
Kamphaeng Saen 01-1-12 14.93 A 13.65 A 8.30 C 10.80 B
Kamphaeng Saen 01-4-29 13.73 A 12.65 A 9.03 B 10.63 B
Kamphaeng Saen 00-129 14.60 A 13.53 A 8.33C 10.63 B
Kamphaeng Saen 00-148 11.15 AB 12.63 A 8.70 C 9.53 BC
Kamphaeng Saen 01-3-5 14.28 A 11.88 B 7.85C 10.28 B
Kamphaeng Saen 01-1-46 17.05A 12.78 B 9.13C 10.65 BC
Kamphaeng Saen 01-11-6 13.33 A 14.23 A 8.50 B 10.40 B
Kamphaeng Saen 01-3-15 14.83 A 13.20 AB 8.75C 9.63 BC
Mean 14.23 A 13.07 B 8.57 D 10.32 C
S.D. 2.41 1.47 1.04 1.28

"Different capital letters in row are significant at 0.05

Table 2 Comparative percentage glycine betaine content among before water deficit, after water

deficit and after recovering

No watering periods

Comparative percentage glycine betaine content

3 Days 6 Days 9 Days 12 Days
after water deficit and before water deficit 7.2 14.3 56.7 -27.2
after recovering and after water deficit 2.5 -16.1 -56.5 2.7

after recovering and before water deficit 9.9 -4.1 -31.8 -25.3
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Table 3 Correlation coefficient between glycine betaine content characters after different water stress periods and cane yields from 19 varietal trials of 8

sugarcane varieties

Plant cane Ratoon cane
Character of
regions No. of regions No. of
glycine betaine/
_ Average North”  Lower Lower Upper Significant Average  North Lower Lower Upper Significant
stress period Eastern Eastern
Eastern  Northern western western trails eastern  northern western western trails

Glycine betaine content

3 days -0.305 -0.234 -0.161 -0.119 -0.398 -0.242 0 -0.260 -0.493 -0.085 -0.103 -0.286 -0.437 0

6 days 0.342 0.326 0.525 0.340 0.276 0.444 3 0.481 0.094 0.552 0.502 0.529 0.409 1

9 days 0.524 0.689* 0.374 0.283 0.519 0.198 2 0.645 0.640 0.529 0.715* 0.454 0.611 2

12 days 0.144 0.296 0.144 0.230 0.057 -0.267 0 0.151 0.132 0.052 0.406 0.042 0.031 1
Comparative glycine betaine content after recovery between stress treatment and on stress treatment (3 days)

6 days 0.636 0.563 0.676* 0.430 0.659 0.686 4 0.761 0.576 0.663 0.696* 0.804** 0.933** 8

9 days 0.349 0.470 0.056 0.062 0.414 0.110 0 0.411 0.770* 0.231 0.226 0.401 0.330 5

12 days 0.112 0.222 -0.093 0.033 0.129 -0.224 0 0.090 0.488 -0.129 0.029 0.143 -0.004 0
Comparative glycine betaine content between after recovery and after stress

3 days -0.453 -0.455 -0.313 -0.275 -0.509 -0.430 1 -0.417 -0.532 -0.348 -0.233 -0.514 -0.298 1

6 days 0.210 0.069 0.439 0.378 0.153 0.092 0 0.198 0.024 0.053 0.332 0.267 0.402 2

9 days 0.416 0.509 0.354 0.578 0.321 -0.160 0 0.312 0.405 0.205 0.503 0.239 -0.054 2

12 days 0.019 0.241 0.017 0.042 -0.076 -0.259 0 0.130 0.058 0.102 0.331 0.047 -0.048 0

" Number of trials: 5 trials in north eastern, 3 trials in lower part of northern, 5 trails in lower part of western, 5 trails in upper part of western and 1 trail in

eastern

* Showed the significance at 0.05 level, ** showed the significance at 0.01 level
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Table 4 Correlation coefficient between glycine betaine content characters after recovery of different water stress periods and cane yields from 19 varietal

trials of 8 sugarcane varieties

Plant cane Plant cane
Character of
regions No. of regions No. of
glycine betaine/
_ Average  North" Lower Lower Upper Significant Average North Lower Lower Upper Significant
stressperiod Eastern Eastern
Eastern northern western western trails eastern northern western western trails

Glycine betaine content

3 days -0.404 -0.410 -0.236 -0.267 -0.431 -0.110 0 -0.435 -0.696* -0.246 -0.315 -0.419 -0.392 3

6 days -0.244 -0.323 -0.203 -0.317 -0.191 0.282 0 -0.190 -0.297 0.019 -0.443 -0.041 -0.217 0

9 days -0.251 -0.186 -0.198 -0.121 -0.310 -0.215 0 -0.214 -0.118 -0.228 -0.291 0.048 -0.444 0

12 days 0.195 0.233 0.307 0.222 0.133 0.313 0 0.260 -0.115 0.463 0.324 0.216 0.034 0
Comparative glycine betaine content after recovery between stress treatment and on stress treatment (3 days)

6 days 0.208 0.218 0.024 0.047 0.258 0.105 0 0.251 0.549 0.131 0.025 0.318 0.172 0

9 days 0.229 0.275 0.060 0.146 0.240 -0.056 0 0.259 0.613 0.056 0.109 0.352 0.131 1

12 days 0.501 0.533 0.333 0.360 0.510 0.192 0 0.556 0.7715* 0.399 0.425 0.549 0.399 4
Comparative glycine betaine content between after recovery and after stress

3 days -0.602 -0.648 -0.522 -0.544 -0.556 -0.179 2 -0.661 -0.667* -0.555 -0.717* -0.515 -0.486 1

6 days -0.402 -0.407 -0.575 -0.451 -0.315 -0.293 2 -0.494 -0.119 -0.513 -0.660 -0.425 -0.451 2

9 days -0.452 -0.566 -0.335 -0.219 -0.463 -0.237 2 -0.552 -0.470 -0.500 -0.634 -0.316 -0.595 0

12 days 0.125 -0.032 0.284 0.165 0.120 0.460 0 0.154 -0.139 0.328 0.029 0.246 0.100 0

" Number of trials: 5 trials in north eastern, 3 trials in lower part of northern, 5 trails in lower part of western, 5 trails in upper part of western and 1 trail in
eastern

* Showed the significance at 0.05 level



