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Evaluation of Proline Characters under Drought Stress in Nursery in Sugarcane
Varieties from Different Crosses and Study of Relationship with Cane Yield in

Field under Rain Fed Condition
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ABSTRACT

Evaluation of proline contents of 3-month seedlings of sugarcane was conducted in nursery by
having no watering periods for 3 days (control), 8 days and 12 days in 18 sugarcane varieties from 6
crosses. Split plot was used having periods of no watering as main plot and sugarcane varieties as sub
plot, in which one plot had one pot. Proline content was measured after stress periods (no watering
period) and after recovery period (one week after the end of stress periods). Comparative percentage
between the stressed and control sugarcane and comparative percentage between proline content after
recovery and after stress periods were calculated. Correlation coefficients between the various characters
of proline in nursery and cane yield in field was also calculated. The results revealed that the proline
contents of 3-month seedlings of sugarcane under water stresses in nursery significantly increased as
the periods of no watering lengthened and water potential in soil decreased. After recovery period, proline
contents were decreased. However, proline contents of sugarcane under 12 days of no watering still

were higher than proline contents of sugarcane of 8 days and 3 days of no
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watering. In additiion, the significantly different responsiveness in sugarcane with different stress periods
were observed in different crosses and in different varieties of every characters of proline. The results of
correlation coefficient between proline characters under drought condition in nursery and average cane
yield revealed the significant positive correlation coefficient among every characters of proline of
sugarcane having no watering periods for 8 days, having -52 kPa of water potential in soil, and plant

cane yield in field under rain fed condition.

Keywords: proline content, sugarcane varietie, drought condition, correlation coefficient
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Table 1 Proline contents (10"5 M/g fresh weight) after water stress periods of 18 varieties from 6

crosses of different water stress treatments
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Drought stress treatments

Crosses/hybrids
Control’ 8 days? 12 days®
Kamphaeng Saen 98-024 x Kamphaeng Saen 94-13
Kamphaeng Saen 07-1-1 0.203 b 0.148 b 0.332 a
Kamphaeng Saen 07-1-2 0.203 b 0.337 a 0.394 a
Kamphaeng Saen 07-1-3 0.210 b 0.296 a 0.247 ab
average 0.205 b*/AS 0.260 ab/AB 0.324 a/B
Kamphaeng Saen 94-13 x Kamphaeng Saen 98-024
Kamphaeng Saen 07-6-2 0.150 b 0.179 b 0.458 a
Kamphaeng Saen 07-6-3 0.226 b 0.267 b 0.390 a
Kamphaeng Saen 07-6-5 0.212 b 0.151 b 0.374 a
average 0.196 b/A 0.199 b/B 0.407 a/A
Kamphaeng Saen 94-13 x Kamphaeng Saen 01-8-8
Kamphaeng Saen 07-10-3 0.193 b 0.249 ab 0.333 a
Kamphaeng Saen 07-10-5 0.205 ¢ 0.462 a 0.364 b
Kamphaeng Saen 07-10-6 0.223 b 0.271 ab 0.389 a
average 0.207 b/A 0.327 a/A 0.362 a/AB
Kamphaeng Saen 01-8-8 x Kamphaeng Saen 94-13
Kamphaeng Saen 07-14-1 0.214 b 0.106 b 0.394 a
Kamphaeng Saen 07-14-2 0.168 b 0.209 b 0.361 a
Kamphaeng Saen 07-14-3 0.181b 0.290 a 0.271 ab
average 0.188 b/A 0.202 b/B 0.342 a/AB
Kamphaeng Saen 94-13 x K 84-200
Kamphaeng Saen 07-17-3 0.178 b 0.321 a 0.282 ab
Kamphaeng Saen 07-17-8 0.189 b 0.239 ab 0.402 a
Kamphaeng Saen 07-17-9 0.221b 0.278 ab 0.366 a
average 0.196 b/A 0.279 a/AB 0.350 a/AB
Kamphaeng Saen 94-13 x Kamphaeng Saen 00-92
Kamphaeng Saen 07-21-2 0.210 b 0.292 ab 0.409 a
Kamphaeng Saen 07-21-4 0.155 b 0.157 b 0.342 a
Kamphaeng Saen 07-21-5 0.146 b 0.229 ab 0.306 a
average 0.170 b/A 0.226 b/B 0.352 a/AB
average 0.194 c 0.249 b 0.357 a
S.D. 0.025 0.084 0.054

" no watering for 3 days

2 no watering for 8 days

3 ho watering for 12 days

4 Different small letters in the same rows showed the differences between drought stress treatment of each sugarcane variety at

0.05 significant level by LSD

5 Different capital letters in the same column showed the differences between sugarcane crosses of each drought stress

treatment at 0.05 significant level by LSD
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Table 2 Proline contents (10° M/g fresh weight) after recovery period of 18 varieties from 6 crosses of

different water stress treatments

Drought stress treatments

Crosses/hybrids
Control’ 8 days? 12 days®
Kamphaeng Saen 98-024 x Kamphaeng Saen 94-13
Kamphaeng Saen 07-1-1 0.142 b 0.173 ab 0.206 a
Kamphaeng Saen 07-1-2 0.114 b 0.257 a 0.213 a
Kamphaeng Saen 07-1-3 0.117 a 0.088 b 0.129 a
average 0.124 b*/BC® 0.172 ab/A 0.183 a/AB
Kamphaeng Saen 94-13 x Kamphaeng Saen 98-024
Kamphaeng Saen 07-6-2 0.149 b 0.131b 0.247 a
Kamphaeng Saen 07-6-3 0.150 ab 0.040 b 0.235 a
Kamphaeng Saen 07-6-5 0.150 a 0.070 b 0.152 a
average 0.150 b/A 0.080 c/BC 0.211 a/A
Kamphaeng Saen 94-13 x Kamphaeng Saen 01-8-8
Kamphaeng Saen 07-10-3 0.156 a 0.166 a 0.051 b
Kamphaeng Saen 07-10-5 0.137 b 0.118 b 0.200 a
Kamphaeng Saen 07-10-6 0.123 b 0.226 a 0.128 b
average 0.139 a/AB 0.170 a/A 0.127 a/B
Kamphaeng Saen 01-8-8 x Kamphaeng Saen 94-13
Kamphaeng Saen 07-14-1 0.150 ab 0.076 b 0.196 a
Kamphaeng Saen 07-14-2 0.138 ab 0.076 b 0.166 a
Kamphaeng Saen 07-14-3 0.134 b 0.050 b 0.229 a
average 0.141 b/AB 0.067 c/C 0.197 a/A
Kamphaeng Saen 94-13 x K 84-200
Kamphaeng Saen 07-17-3 0.133 a 0.138 a 0.051 b
Kamphaeng Saen 07-17-8 0.133 ab 0.082 b 0.139 a
Kamphaeng Saen 07-17-9 0.168 b 0.237 a 0.206 ab
average 0.145 a/AB 0.152 a/A 0.132 a/B
Kamphaeng Saen 94-13 x Kamphaeng Saen 00-92
Kamphaeng Saen 07-21-2 0.124 ab 0.108 b 0.138 a
Kamphaeng Saen 07-21-4 0.117 b 0.155 a 0.168 a
Kamphaeng Saen 07-21-5 0.093 b 0.137 a 0.163 a
average 0.111 c/C 0.133 b/AB 0.156 a/AB
average 0.135b 0.129 b 0.168 a
S.D. 0.018 0.064 0.056
" no watering for 3 days 2 no watering for 8 days % no watering for 12 days

4 Different small letters in the same rows showed the differences between drought stress treatment of each sugarcane variety at
0.05 significant level by LSD
5 Different capital letters in the same column showed the differences between sugarcane crosses of each drought stress

treatment at 0.05 significant level by LSD
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Table 3 Comparative percentage of proline contents after water stress periods between water stresses and

control of 18 varieties from 6 crosses of different water stress treatments

Drought stress treatments

Crosses/hybrids
8 days' 12 days?
Kamphaeng Saen 98-024 x Kamphaeng Saen 94-13
Kamphaeng Saen 07-1-1 722 bd 164.8 a
Kamphaeng Saen 07-1-2 1739 a 199.7 a
Kamphaeng Saen 07-1-3 143.9 a 1211 a
average 130 A* 161.9 A
Kamphaeng Saen 94-13 x Kamphaeng Saen 98-024
Kamphaeng Saen 07-6-2 1251 b 3035 a
Kamphaeng Saen 07-6-3 118.1 b 172.7 a
Kamphaeng Saen 07-6-5 708 b 1849 a
average 104.7 B 2204 A
Kamphaeng Saen 94-13 x Kamphaeng Saen 01-8-8
Kamphaeng Saen 07-10-3 129.3 a 179.5 a
Kamphaeng Saen 07-10-5 237.8 a 189.2 a
Kamphaeng Saen 07-10-6 126.1 a 1775 a
average 164.4 A 1821 A
Kamphaeng Saen 01-8-8 x Kamphaeng Saen 94-13
Kamphaeng Saen 07-14-1 528 b 1918 a
Kamphaeng Saen 07-14-2 125.7 b 215.7 a
Kamphaeng Saen 07-14-3 168.7 a 158.9 a
average 115.7B 188.8 A
Kamphaeng Saen 94-13 x K 84-200
Kamphaeng Saen 07-17-3 189.0 a 170.0 a
Kamphaeng Saen 07-17-8 138.7 a 2235 a
Kamphaeng Saen 07-17-9 126.1 a 174.8 a
average 1513 A 189.4 A
Kamphaeng Saen 94-13 x Kamphaeng Saen 00-92
Kamphaeng Saen 07-21-2 142.0 a 195.7 a
Kamphaeng Saen 07-21-4 104.0 a 2298 a
Kamphaeng Saen 07-21-5 156.3 a 2109 a
average 1341B 2121 A
average 133.4b 192.4 a
S.D. 441 37.8

" no watering for 8 days 2 no watering for 12 days

3 Different small letters in the same rows showed the differences between drought stress treatment of each sugarcane variety at
0.05 significant level by LSD

4 Different capital letters in the same column showed the differences between sugarcane crosses of each drought stress

treatment at 0.05 significant level by LSD



Journal of Science and Technology Vol. 4, No. 2, 2015 ?’Iiﬁ’liﬁ?’lﬂ’lﬂ’)ﬁ@)ﬁm:mﬂZu[ﬂg 17 4 aUu7 2 2558

a ¢ ® '
USurmwlnsan rilosisuatidSautnay

SETRIWARINIIABAINUKRAINITIANN

A A ¢ & & 1A Aa
WanasantdasiguetdTouvasdIuam

(%
o

TNTauTEnIInaImINBAILaEHaINITIAUNT
1&5UN3IAUNANITH (Table 4) WU BDWaS
A USu mlnsaudidninmasnisaasin
Toaiflolesuinung saofusunmlnsaunaans
Audniafvuiunainseain fdngagavinny
73.0 Wasifud sasasunldundonilesunisa
WM 8 T% 1y 61.6 Wasidud wazdasdilesy
M39aTng 12 % fulefidu fa@aamﬂﬁﬁgﬂ lag

A A A o P AV ' [
VUV LN IR URRINIIWNWAIFAINTIRRINITIA

Toe
D
i) Y
S
I
o
w
=
©
Aoy
=3
=
B
S
S
She
.
)
)
2D
i
|l
©
ooy
Sa
2
B

fa))
33)

UANGNBEIARUFIAYNIIE
A A ¢ & & |a A
WanansalasiguailSounouaas

USUIWTAUNRARS TTHINIRRINTTHUAILAE

RRINTITINYN szmnﬂwauimlﬁia:ﬁﬁmimﬁn

'
° o a A

ANUANULANAIIBEIARFIATYNIIEDE 1de
ve ¥ A Ay e Yo
lasushdn@uazidialadsunissaiin 8 15 udwy
ANLANA1 TR EIANIFIANNTIA N

12 7%
A A ¢ = & | a
Wawansadisuatdouinauyes

AMTIAHEIINY NUANULANGN

=
)
=

mdaﬁaszmwﬁjwau WU 5

= ' (3

ANLANGANIT09LU B3 LT UG

a

WSy uNouwaIITNITIaNiNNe9 Nk laawuing

{ f & & 14 A

2 dAnFn AasidudllSounausasUSunmlnw

IAURNINITINUAILAZARINITIAN L a"l,mum

'
o [ a v A

Unduandsadadvedaynadanuilalasy

MIIAIN 8 W% wananNii 2 @;wauﬁﬁl,ﬂa'isﬁu@?

a a a a o ¥ o
13sun U‘]_I°ll?JG‘].]?N’]MIVWE\]TVHGGTYW‘W%@]'JLLﬂt

A g/ A [ e qo/ a A o
RRINTIIAUN LNEVL@TLI%T]JTW]LLﬂtLaJavl@TLI nis

3037 8 Fuandda R E A NNEIANU

&

A v 4 o a ' Aa &
Luavlﬂiﬂﬂqi(l@]uq 12 3% 4 1 ﬂNﬂNV]&JLﬂaiLsﬁu@

a A a a I & o
WSpunouwaIUSI sl nIawraIn 1IN RAILES

[ o o =

waIn139ai 1alasutiidnfuanedryadned
vpdanadanulalasunissani 12 1%
uaz 1 guanflinuanuuandsadafitbidn

NNFDG

o & )

Lﬁanﬁ'ﬂuLﬁﬂuwugﬂa@ﬁwﬁwaﬂu WU

o g &

R RN N F R KFIE R R LR ISR AT AP
SN U I NIRURAINWAINURAINITIAUIN

¥ o o o ¢ o o &
d(ﬂmm\‘musluwu:gaaﬂ 10 ‘W%E Immmuwuq

o

v A A 6 o ¢ v A =)
?J?JU‘YISJ']T]‘Y]E;@ 8 ‘W‘W.g v ugaaﬂ‘nvlmmm
ﬂw

LANAID LIV &N

3

WiBuAByTznIITmM T g daunus

v =

A ¢ & 6 |a A % Ao ¥ A
aonddasituaidSouiisuludasniuindné

ti‘ q°/ s 1 A 1 1 =
LRSNIAUT 12 1% VLQJQJ@]'JWQJLL@]ﬂ@I’Ni’JFJ’NN

6§ = &

:' o o 6 Y aa = =
311 8 1% LLazWWgE]E]EmNLﬂE]iL‘H%@ILﬂ'iUULV]EIU

ludasnlasuinyng gandfeati 12 Tuadny

o

LANGIID LT NFIAUNIIRDA W6l LU LANFT

o

o @

2 IAREIAYNIIRDANLNIANT 8 11 FF1wIn

1 o ¢ a & v o fda |a
RHEND P 3W%ﬁq3J %ﬁq 28 2 ‘H:'.E‘Y]llﬂill']m W

@ o e a

a1 IdnudAuMIzda laglidanuuandlsny

o

o v o g

aauN la3utinUn@ wananid mjaasl 1 Wug

a

~ f =& & a4 a [y A ¥
NLﬂaiLTu@]Lﬂﬁﬂ‘UL‘ﬂﬂﬂiuaaﬂ‘ﬂﬂﬂuq 8%

wan@vagdinefmaymesianun lasusindn



3EInenmaasuasinalulad aniIneseineasaiaas I 4 ayuf 2 2558 53

a b4 o Py o & Aa ¢ & &
uwazfisah 12 94 uazddn 1 Wug nduaiidud
WSsuouInsanludasn lasutindn@uanen

(%
[

1 a o s aAa l:il o s =}
DUWNUBLRIAUNWNIOANUVIOUT 8 I I@UVLQJSJ

AMunandsadIlnydmAynsianudasnie

w12 7%

v
o = 6 <

A A ad a &
LN@WQ'T?QHTEFIW?G@%'TWNUJ 2ILTUEG

L‘].]iﬂ‘]JL‘YlUUIW?G%%GGﬂ’]iﬂu(ﬂ'ﬂﬂ‘ﬂ‘ﬁadd@%ﬁ‘ﬂ

a9 wuluaaun laIuinUnAuazninil 8 71 NN

e
&)

A \ ¢ o A by
wqﬂamda: 16 ‘H'.fg' FIAIUDDUNIAUT 12 7%

6 = (3

° o & ad Y da
AT1BIN 12 Wuﬁq a')u')ﬁﬂ’]iﬂ@u’]'ﬂ“l,ﬂail,mu@]

A A P’ ~ ) A o o @
WU UUSNI I NTRWARINITNUAINURAI

N (g A 4 [ A
NOABINAN WUI%SGUWG@%'I 12 Q%Nqﬂﬂﬁl@]

[
o

990 12

Aa

o o & 1 v A vo :’
TWIU 9 W‘Wg ﬁ’)%E]E]EJVIVL@'iU%’lﬂﬂ@I

[

A o o 6 °o
W UMW 5 LR 4 ‘W‘Hq(ﬂ’]llﬂ'](ﬂll



1M33Inemansuazina lulad unineasinsasmans 99 4 aUui 2 2558

54

Table 4 Comparative percentage of proline contents between after water stress periods and after

recovery period of each water stress treatments of 18 varieties from 6 crosses of different

water stress treatments

Crosses/hybrids

Drought stress treatments

Control' 8 days? 12 days®
Kamphaeng Saen 98-024 x Kamphaeng Saen 94-13
Kamphaeng Saen 07-1-1 69.0 b 1271 a 64.6 b
Kamphaeng Saen 07-1-2 55.6 a 78.7 a 54.1 a
Kamphaeng Saen 07-1-3 56.9 a 300 b 52.2 a
average 60.5 a“/A® 78.6 alA 57.0 a/A
Kamphaeng Saen 94-13 x Kamphaeng Saen 98-024
Kamphaeng Saen 07-6-2 104.5 a 795 a 57.7 a
Kamphaeng Saen 07-6-3 66.1 a 150 b 62.1 a
Kamphaeng Saen 07-6-5 729 a 475 ab 415b
average 81.2 alA 47.3 b/IA 53.8 ab/A
Kamphaeng Saen 94-13 x Kamphaeng Saen 01-8-8
Kamphaeng Saen 07-10-3 86.8 a 724 ab 159 b
Kamphaeng Saen 07-10-5 742 a 255 b 55.0 ab
Kamphaeng Saen 07-10-6 555 a 104.4 a 342a
average 72.2 alA 67.5 ab/A 35.1 b/B
Kamphaeng Saen 01-8-8 x Kamphaeng Saen 94-13
Kamphaeng Saen 07-14-1 714 a 834 a 49.1 a
Kamphaeng Saen 07-14-2 88.3 a 399 a 46.8 a
Kamphaeng Saen 07-14-3 794 a 151 b 84.6 a
average 79.7 alA 46.1 b/A 60.2 ab/A
Kamphaeng Saen 94-13 x K 84-200
Kamphaeng Saen 07-17-3 82.7 a 46.3 ab 182 b
Kamphaeng Saen 07-17-8 721 a 49.1 a 352a
Kamphaeng Saen 07-17-9 77.9 ab 87.3 a 56.1b
average 77.5 alA 60.9 a/A 36.5 b/B
Kamphaeng Saen 94-13 x Kamphaeng Saen 00-92
Kamphaeng Saen 07-21-2 59.3 a 440 a 343 a
Kamphaeng Saen 07-21-4 76.7 ab 993 a 51.7b
Kamphaeng Saen 07-21-5 64.1 a 63.5 a 55.4 a
average 66.7 a/A 68.9 a/A 47.1 b/AB
average 73.0a 61.6 b 483 c
S.D. 12.8 32 16.5

" no watering for 3 days

2 no watering for 8 days

3 ho watering for 12 days

4 Different small letters in the same rows showed the differences between drought stress treatment of each sugarcane variety at

0.05 significant level by LSD

5 Different capital letters in the same column showed the differences between sugarcane crosses of each drought stress

treatment at 0.05 significant level by LSD
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Table 5 Correlation coefficient between proline contents after drought stresses and recovery phase in

nursery and cane yields from experimental field of 18 varieties from 6 crosses

Proline contents

Drought stress

After drought periods After recovery periods
Control (3 days) 0.353 -0.408
8 days 0.827* 0.860*
12 days -0.737 -0.716

* Significant at level 0.05

Table 6 Correlation coefficient between cane yield from experimental field of 18 varieties from 6
crosses and proline contents as comparative percentages of drought stresses and control and

of drought stress and recovery period in nursery

Comparative percentage of proline contents

Drought stress

drought periods/control recovery periods/drought periods
Control (3 days) - -0.666
8 days 0.823* 0.799*
12 days -0.801* -0.448

* Significant at level 0.05

Table 7 Correlation coefficient between proline contents after drought stresses and recovery phase in

nursery and cane yield from experimental field of 6 crosses

Proline contents

Drought stress/Crosses

After drought periods After recovery periods

Control (3 days)

Kamphaeng Saen 98-024 x Kamphaeng Saen 94-13 0.955* -0.664
Kamphaeng Saen 94-13 x Kamphaeng Saen 98-024 0.394 0.547
Kamphaeng Saen 94-13 x Kamphaeng Saen 01-8-8 0.808 -0.674
Kamphaeng Saen 01-8-8 x Kamphaeng Saen 94-13 -0.065 0.439
Kamphaeng Saen 94-13 x K 84-200 0.807 0.637
Kamphaeng Saen 94-13 x Kamphaeng Saen 00-92 -0.934 -0.485
8 days

Kamphaeng Saen 98-024 x Kamphaeng Saen 94-13 0.578 -0.681
Kamphaeng Saen 94-13 x Kamphaeng Saen 98-024 -0.646 -0.247
Kamphaeng Saen 94-13 x Kamphaeng Saen 01-8-8 -0.606 0.972
Kamphaeng Saen 01-8-8 x Kamphaeng Saen 94-13 -0.619 0.952*
Kamphaeng Saen 94-13 x K 84-200 -0.788 0.320

Kamphaeng Saen 94-13 x Kamphaeng Saen 00-92 -0.947 0.988*
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12 days

Kamphaeng Saen 98-024 x Kamphaeng Saen 94-13 -0.742 -0.930
Kamphaeng Saen 94-13 x Kamphaeng Saen 98-024 -0.688 -0.998*
Kamphaeng Saen 94-13 x Kamphaeng Saen 01-8-8 0.692 -0.200
Kamphaeng Saen 01-8-8 x Kamphaeng Saen 94-13 0.84 -0.983*
Kamphaeng Saen 94-13 x K 84-200 0.894 0.961*
Kamphaeng Saen 94-13 x Kamphaeng Saen 00-92 -0.834 0.997**

*, ** Significant at level 0.05 and 0.01 respectively

Table 8 Correlation coefficient between cane yield from experimental field of 6 crosses and comparative
percentages of proline contents between drought stresses and control and comparative

percentages of proline contents between after recovery and after stress period in nursery

Comparative percentage of proline contents

Drought stress/Crosses

Drought/control After recovery periods
Control (3 days)
Kamphaeng Saen 98-024 x Kamphaeng Saen 94-13 - -0.672
Kamphaeng Saen 94-13 x Kamphaeng Saen 98-024 - -0.400
Kamphaeng Saen 94-13 x Kamphaeng Saen 01-8-8 - -0.807
Kamphaeng Saen 01-8-8 x Kamphaeng Saen 94-13 - 0.335
Kamphaeng Saen 94-13 x K 84-200 - -0.735
Kamphaeng Saen 94-13 x Kamphaeng Saen 00-92 - 0.856
8 days
Kamphaeng Saen 98-024 x Kamphaeng Saen 94-13 0.508 -0.976
Kamphaeng Saen 94-13 x Kamphaeng Saen 98-024 -0.998** -0.051
Kamphaeng Saen 94-13 x Kamphaeng Saen 01-8-8 -0.696 0.917
Kamphaeng Saen 01-8-8 x Kamphaeng Saen 94-13 -0.555 0.547
Kamphaeng Saen 94-13 x K 84-200 -1.000** 0.683
Kamphaeng Saen 94-13 x Kamphaeng Saen 00-92 -0.470 0.897
12 days
Kamphaeng Saen 98-024 x Kamphaeng Saen 94-13 -0.725 -0.823
Kamphaeng Saen 94-13 x Kamphaeng Saen 98-024 -0.474 -0.967*
Kamphaeng Saen 94-13 x Kamphaeng Saen 01-8-8 -0.786 -0.255
Kamphaeng Saen 01-8-8 x Kamphaeng Saen 94-13 0.993** -0.967*
Kamphaeng Saen 94-13 x K 84-200 0.424 0.915
Kamphaeng Saen 94-13 x Kamphaeng Saen 00-92 0.939 0.922

*, ** Significant at level 0.05 and 0.01 respectively
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