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Change in Proline Content of Sugarcane Varieties under Drought Condition in

Nursery
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ABSTRACT

Proline content were evaluated in 3-month seedlings under nursery condition of 17 sugarcane
varieties treated with 4 watering patterns namely: 1. control 2. reducing half amount of water for 9 days
3. no watering for 9 days and 4. no watering for 12 days. Split plot design having watering pattern as
main plot and sugarcane varieties as sub plot was conducted. Five replications of 1 pot of 1 seedling
were used. Proline contents were measured after watering treatment periods and after recovery
periods. Significant differences in proline content of sugarcane varieties were observed in sugarcane
receiving water stress treatments after both watering treatment periods and after recovery periods,
while non-significant differences were observed in sugarcane receiving control treatment after both
watering treatment periods and recovery periods. Moreover, the significant difference of watering
patterns were observed increase in proline contents after water stress periods which had different
levels of water potential in soil. The increase of proline content after water stress periods were 106.4,
199.7 and 327.9 percent at the -25, -78 and -94 kPa of water potential in soil of water stress
treatments, respectively, while control treatment had -8 kPa of water potential in soil. The decrease in
proline content after recovery periods of water stress treatments to almost the same levels, which had

almost the same high levels of water potential in soil, were observed to be non-significant.Nevertheless,
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significant differences were observed in proline contents after recovery periods between the water
stress treatments and control. High variation in proline content of 17 sugarcane varieties were observed
in water stress treatments, especially after stress periods, than in that of control. Level of variation in
proline contents were about the same in those of water stress treatments having different levels of
water potential in soil. When the comparative percentage of proline between the water stress
treatments and control treatment were considered, the higher variation of comparative percentage was
observed in sugarcane receiving no watering for 12 days than in those receiving reducing amount of
water or no watering for 9 days. Therefore, using comparative percentage of proline content between
sugarcane receiving no watering for 12 days having -94 kPa of water potential in soil and control was

suitable for selection of proline contents in sugarcane varieties under water stress condition.

Keywords: proline content, sugarcane varietie, drought condition
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Figure 1 Water potential in soil after water stress periods and after recovery periods of different

watering patterns
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Figure 2 Soil moisture percentage after water stress periods and after recovery periods of different

watering patterns
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Table 1 Average proline contents after water stress periods of 17 sugarcane varieties receiving different

watering pattern in nursery

Proline content (10'5 M/g fresh weight)

Varieties Control Reducing 9 days K No-watering 9 No-watering Average
days 12 days
K88-92 0073B 0295b /B 0.343ab/AB 0.600ab/A  0.328b
K95-84 0.221B 0.566 b / AB 0.463 b/ AB 1.038a/A 0.572 ab
LK92-11 0.089 B 0.174 b/ AB 0.096b /B 0.393ab /A 0.188 b
Kamphaeng Saeng 94-13 0.186 B 0.123b /B 0.612ab /A 0.513 ab/AB 0.358 ab
Kamphaeng Saeng 00-58 0.363A 0.068b/B 0.090b /B 0.285b/AB 0.201 b
Kamphaeng Saeng 00-92 0.242 B 0.192b /B 0.760 a/A 0.348 b/ AB 0.386 ab
Kamphaeng Saeng 00-105 0.071 B 0.038b/C 0.146 b/ BC 1.255a/A 0.377 ab
Kamphaeng Saeng 00-148 0.289 B 1129 a/A 0510 ab/AB 0.545ab/AB 0.618a
Kamphaeng Saeng 00-176 0.190 AB 0.101b /B 0.709a/A 0.239 b/ AB 0.310 b
Kamphaeng Saeng 01-1-12 0.312 AB 0.154 b /B 0.318 b/ AB 0.857a/A 0.410 ab
Kamphaeng Saeng 01-1-25 0.177 B 0.758 a/ A 1187 a/A 0.203 b / AB 0.581 ab
Kamphaeng Saeng 01-3-5 0.133 B 1.035a/A 0.235b/ AB 0956 a/A 0.590 a
Kamphaeng Saeng 01-3-15 0.175AB 0.079b /B 0.440 b/ AB 0.905a/A 0.400 ab
Kamphaeng Saeng 01-4-29 0.278 B 0.243b/B 0.461 b/ AB 0.508 ab / A 0.373 ab
Kamphaeng Saeng 01-10-2 0.341 AB 0.187 b/ AB 0.066b /B 0.674 ab /A 0.317 b
Kamphaeng Saeng 01-11-6  0.162 B 0.095b/BC 0.747 a/ A 0.035b/C 0.259 b
Kamphaeng Saeng 01-41-5 0.142 B 0.214 b/ AB 0.546 ab / A 0.655ab /A 0.389 ab
Average 0.202d 0.321 ¢ 0.455b 0.589 a
S.D. 0.090 0.341 0.296 0.330

K Reducing half amount of water to 0.5 liter/ time

Z Different small letters showed the differences between sugarcane varieties under each watering pattern at 0.05

significant level by LSD

¥ Different capital letters showed the differences between sugarcane varieties under each watering pattern at

0.05 significant level by LSD
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Table 2 Average proline contents after recovery periods of 17 sugarcane varieties receiving different

watering pattern in nursery

Proline content (10'5 M/g fresh weight)

Varieties Control Reducing 9 days Y No-watering 9 No-watering 12 Average
days days
K88-92 0.087 AB  0.065b°/B” 0.107 b / A 0.100b/AB  0.089b
K95-84 0.049 B 0.196 ab / A 0.257 a/A 0.167 ab / AB 0.167 a
LK92-11 0.129 AB  0.131 ab/ AB 0.158 ab / A 0.079b /B 0.124 ab
Kamphaeng Saeng 94-13 0.189 AB 0.247a/A 0.083b/B 0.297 a/A 0.204 a
Kamphaeng Saeng 00-58 0.043 B 0.272a/A 0.237a/A 0.102 b / AB 0.163 a
Kamphaeng Saeng 00-92 0.045B  0.236a/A 0.032b/B 0.155b / AB 0.154 ab
Kamphaeng Saeng 00-105 0.046 B 0.190 ab / A 0.206 a /A 0.107 b / AB 0.137 ab
Kamphaeng Saeng 00-148 0.076 AB 0.127 ab/A 0.082 b/ AB 0.056 b /B 0.085 b
Kamphaeng Saeng 00-176 0.162 AB 0.118 b/ AB 0.071 b /B 0.237a/A 0.147 ab
Kamphaeng Saeng 01-1-12  0.205 B 0.328a/A 0.124b /B 0.209 a/ AB 0.216 a
Kamphaeng Saeng 01-1-25  0.000 B 0.141 b/ AB 0.185ab /A 0.012b/B 0.084 b
Kamphaeng Saeng 01-3-5  0.034B  0.066 b / AB 0.153 ab / A 0.110 b / AB 0.091 b
Kamphaeng Saeng 01-3-15  0.064 B 0.158 ab / AB 0.168 ab / AB 0.195ab / A 0.146 ab
Kamphaeng Saeng 01-4-29  0.014 B 0.074b /B 0.124 b / AB 0.179 ab / A 0.098 b
Kamphaeng Saeng 01-10-2  0.132B  0.205ab /A 0.171ab/AB  0.198 ab /A 0.177 a
Kamphaeng Saeng 01-11-6  0.127 AB  0.095b /B 0.335a/A 0.317a/A 0.219 a
Kamphaeng Saeng 01-41-5 0.118B  0.066 b /B 0.145ab /B 0.285a/A 0.154 a
Average 0.089 b 0.160 a 0.155 a 0.165 a
S.D. 0.067 0.080 0.073 0.096

v Reducing half amount of water to 0.5 liter/ time

Z Different small letters showed the differences between sugarcane varieties under each watering pattern at 0.05
significant level by LSD

¥ Different capital letters showed the differences between sugarcane varieties under each watering pattern at 0.05

significant level by LSD
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Teble 3 Comparative percentage of proline contents after water stress periods between water stress

treatments and control of 17 sugarcane varieties in nursery

Comparative percentage (%) Y

Varieties Reducing 9 days Y No-watering 9 days No-watering 12 days  Average
K88-92 3686ab /B’  4498ab/B 866.9 b /A 561.8 a
K95-84 2922 ab /B 205.2b/B 561.9bc /A 353.1b
LK92-11 250.3 ab / AB 133.8b /B 4379 bc/ A 274.0 bc
Kamphaeng Saeng 94-13 724Db/B 4128 ab/ A 326.2¢c/A 270.5 be
Kamphaeng Saeng 00-58 202b/B 271b/B 854c/A 442 c
Kamphaeng Saeng 00-92 1109b /B 811.7a/A 279.3 c/ AB 400.6 b
Kamphaeng Saeng 00-105 55.0b/C 2052b/B 1879.7a/A 7133 a
Kamphaeng Saeng 00-148 501.7ab / A 1829b/B 208.6c¢c/B 297.7 be
Kamphaeng Saeng 00-176 53.3b/B 387.1ab /B 123.0c/A 187.8 c
Kamphaeng Saeng 01-1-12 464 b /B 978b/B 311.2bc/ A 151.8 ¢
Kamphaeng Saeng 01-1-25  441.1 ab / AB 665.6 a/A 117.4c¢c/B 408.0 b
Kamphaeng Saeng 01-3-5  897.6a/A 1720b /B 740.0b /A 6039 a
Kamphaeng Saeng 01-3-15 453 b/C 2468 b /B 530.9 bc / A 274.3 be
Kamphaeng Saeng 01-4-29 91.7b/B 171.4b /A 169.8 c/ A 1443 c
Kamphaeng Saeng 01-10-2 57.7b/B 179b/AB 187.3c/A 87.6 ¢c
Kamphaeng Saeng 01-11-6  57.1 b / AB 478.7 ab/ A 225c/B 186.1 c
Kamphaeng Saeng 01-41-5 147.9b/B 4293 ab /A 426.8 bc / A 334.7 be
Average 206.4b 299.7 ab 4279 a

S.D. 234.0 220.4 441.3

v Reducing half amount of water to 0.5 liter/ time

Z Different small letters showed the differences between sugarcane varieties under each watering pattern at 0.05
significant level by LSD

¥ Different capital letters showed the differences between sugarcane varieties under each watering pattern at 0.05
significant level by LSD

4/ . .
Proline content after water stress periods of water stress treatments

> 100
Proline content after water stress periods of control
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Teble 4 Comparative percentage of proline contents between after recovery periods and after water

stress periods of 17 sugarcane varieties in nursery

Comparative percentage (%) Y

Varieties Control Reducing 9 days Y No-watering 9 No-watering 12 Average
days days
K88-92 1512 1A"  421c/AB 422c/AB 187¢/B 54.5 ¢
K95-84 304b/B 350c/B 66.5b/B 16.2 c/ AB 37.0c
LK92-11 158.7a/AB 89.8b/AB 172.8 b / AB 19.8c/B 110.2 b
Kamphaeng Saeng 94-13 1204 a /A 2019b/A 141c/B 57.5 bc / AB 98.5b
Kamphaeng Saeng 00-58 96b/B 409.1a/A 264.3b /A 36.3c/B 179.8 a
Kamphaeng Saeng 00-92 46.8b /B 1774 b/ A 54c/C 443 bc /B 68.5¢c
Kamphaeng Saeng 00-105 67.2al/B 5235a/A 160.2b /B 89c/C 189.9 a
Kamphaeng Saeng 00-148 234b/A 17.0c/A 159c/A 104 c/A 16.7 c
Kamphaeng Saeng 00-176 89.0a/A 113.7b /A 94c/B 106.9b /A 79.7b
Kamphaeng Saeng 01-1-12 62.3a/B 2446 ab / A 354c/C 26.4c/C 92.2b
Kamphaeng Saeng 01-1-25 0.0b/B 65.8b /A 16.3c/B 8.8c/B 22.7c¢c
Kamphaeng Saeng 01-3-5 294b/B 122c/B 747b /A 115c/B 319¢c
Kamphaeng Saeng 01-3-15 37.3b/B 1994 b /A 314c/B 41.6 bc /AB 774c
Kamphaeng Saeng 01-4-29 48b/A 30.6c/A 271clA 341c/A 241 ¢
Kamphaeng Saeng 01-10-2 389b/C 113.7b /B 6994 a/A 39.2c/C 2238 a
Kamphaeng Saeng 01-11-6 80.2a/B 107.0 b/ B 449c/C 905.5a/A 284.4a
Kamphaeng Saeng 01-41-5 90.1a/A 321c/B 26.6c/B 55.5 bc / AB 511¢
Average 59.0 b 142.3 a 100.4 ab 84.8b
S.D. 44.8 142.6 169.8 212.9

v Reducing half amount of water to 0.5 liter/ time

Z Different small letters showed the differences between sugarcane varieties under each watering pattern at 0.05
significant level by LSD

¥ Different capital letters showed the differences between sugarcane varieties under each watering pattern at 0.05
significant level by LSD

Proline content after recovery periods

x 100
Proline content after water stress periods
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