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Table 1. The effect of drought stress on the soil moisture tension (SMT), leaf water content (LWC) and

relative turgid (LRT)
Days of water Pangolagrass Delhigrass
withholding SMT LWC LRT SMT LWC LRT
bars % bar %
CK -0.1£0.2 g3 3™* 90.0" -0.240.1 74.6" 88.1"
2 -1.5+0.2 76.8" 71.2° -2.0£0.3 70.5° 68.2°
4 -8.0 +0.6 71.5° 61.6 -9.0+0.5 66.9° 64.5°
6 -14.0 £1.0 69.5° 5570 -14.120.8 64.9 62.7"

* The same letters within the same column are not significantly different at 5% level.
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Table 2. The effect of drought stress on the growth of pangolagrass A254 and delhigrass A70

Days of Pangolagrass Delhigrass

Water withholding  Plant height  Leaf/stem  Dry weight Plant height Leaf/stem  Dry weight
cm g/pot cm g/pot

CK 52.9™ 1.05" 18.0° 48.0° 0.56" 16.0°

2 46.1° 1.07" 13.4° 42.4° 0.54° 11.9°

4 40.3¢ 1.02° 8.6° 40.6° 0.58" 11.0°

6 27.8° 1.04' 5.6° 33.5° 0.60" 7.1°

* The same letters within the same column are not significantly different at 5% level.
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Table 3. The effect of drought stress on the chemical components of pangolagrass and delhigrass

Days of water Pangolagrass Delhigrass

withholding CP* NDF ADF CP NDF ADF
%

CK 8.04"** 60.52° 34.06° 745" 61.03" 36.02

2 7.90° 61.02° 35.03" 8.02" 60.91" 35.80"

4 8.10" 62.70" 34.80" 7.66° 62.45" 36.10°

6 7.81° 64.81" 34.62" 7.64" 63.04" 35.74"

*CP : crude protein, NDF: neutral detergent fiber, ADF : acid detergent fiber.
** The same letters within the same column are not significantly different at 5% level.
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ng/g.Fw =< 6 ~pv 3.06 & 17.20 pg/g.Fw (F4)-
Ao 4 GBI ET A2S4 BAIE PEEAETE O B R
Table 4. The effect of drought stress on the contents of benzoic and cinnamic acids of pangolagrass stem

Phenolic CK WS2 WS4 WS6
acid A** A+E A A+E A A+E A A+E
Hg/g

PRA.* 0.01 0.02 0.01 0.02 0.01 0.02 0.12 0.54
p-HBA trace trace 0.05 0.38 0.06 0.31 0.11 0.42
VA 0.01 0.11 0.02 0.04 trace trace 0.03 0.11
m-HBA trace trace trace trace trace trace trace 0.34
RA. 0.02 0.04 trace trace 0.01 0.04 trace 0.02
p-CA 0.67 5.51 2.63 12.40 2.82 14.53 3.06 17.20
FA 0.14 0.58 0.62 2.42 0.40 2.21 0.53 2.95
0-HBA trace 091 0.87 2.50 0.61 1.52 1.25 7.05
Total 085 7.17 4.20 17.76 391 19.63 5.10 28.63

* PRA: protocatechuic acid; p-HBA: p-hydroxybenzoic acid; VA: vanillic acid;m-HBA:m- hydroxybenzoic
acid; RA: resocyclic acid; p-CA: p-coumaric acid; FA: ferulic acid; 0- HBA: 0-hydroxybenzoic acid
**: A: unhydrolyzed by 1N NaOH; A+E: hydrolyzed by 1N NaOH

SRR A254 SRR S PR RR S RV - Tk S B BURRRIL > ST
??‘f'l@%‘?%ﬂ?@ﬁ”ﬁﬁ*i‘éﬁﬂ o e s IR R 3?‘?‘[@3‘?%ﬂ‘ikﬁgfﬁﬁﬁﬁf S PERLG I IRLE
wah o E g iﬁ‘[‘ﬁﬁB%%’I?EﬁJ AREPLS ferulic ® p-coumaric acid ==& LXKV 0-hydroxybenzoic
acid IS 11 I'] ferulic acid EIfJFA'[Ef@"J[Iﬁ % > p-coumaric acid %/ » ZHEN R E&Eéfﬁﬁii FAgh ™
[

SRR A254 [OBUAITIIR, - SR AR A B - 1R 6 W
SR RS SRR RRY S R B RIS I O - 2 R R R ok H T
FEH i?‘f‘[@?’?ﬁ%ﬂ?ﬁﬁmfﬁﬁ—! Higrppuggst > Tl p-coumaric acid HUpUEifE 2 > H Fl‘iﬁ[ﬁiw%}{i
,ﬁ'[‘ﬁrﬁlfjﬁﬁi FHEHIR (T%Tj‘{?ﬁ) HY 0.56 & 2.60 pg/g. Fw > o< ~fY 2.34 % 9.46 pg /g. Fw > it
FPUREY 2,62 1080 pglg. Fw S S 3.62 7 18.60 nglg. Fw 5 iy IS 1 O
Fﬁﬁi SV 175 % 6.36 pg/g. Fw » o U 4.63 K 17.05 pg/g. Fw > GU[9 IV 632 %
21.16 pglg. Fw » T2 50l 6 Sf9 9.91 = 34.88 pg/g Fw -

TS RIS H A BT ATO T@J’B‘EHI% f&ﬁg[ﬁjﬁ&ﬁg AVRYET > Bl N =R 6IET A254 ) I
A HOREPTH R B ATO ﬁ"ﬁﬂfiifﬁjfﬁ}f‘f‘iﬁﬁf  E RIS ?ﬁﬁ@?‘f'[‘ﬁiﬁ;%ﬂﬁﬁgmﬁ ’

o5 GO A254 8 IR PR PR B

Table 5. The effect of drought stress on the contents of benzoic and cinnamic acids of pangolagrass leaf.

Phenolic CK WS2 WS4 WS6
acid A** A+E A A+E A A+E A A+E
ne/s

PRA.* 0.13 0.27 0.03 0.04 0.02 0.05 0.03 0.07
p-HBA trace trace 0.49 0.80 0.48 1.00 0.35 2.05
VA. trace trace 0.01 0.04 0.04 0.06 0.04 0.30
m-HBA trace trace trace trace trace trace trace trace
RA. 0.07 0.14 0.07 0.14 0.09 0.23 0.15 0.28
p-CA. 0.43 1.62 1.71 6.02 3.26 7.57 3.34 8.89
FA. 1.03 2.85 2.06 12.60 4.58 5.10 5.17 21.00
0-HBA trace trace 0.25 1.33 0.97 4.74 1.63 5.09

Total 1.66 4.88 4.62 20.97 9.44 28.75 10.71 37.68
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* ** As shown in Table 4.
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Table 6. The effect of drought stress on the contents of benzmc and cinnamic acids of pangolagrass root

Phenolic CK WS2 WS4 WS6
acid A** A+E A A+E A A+E A A+E
ug/g

PRA.* 0.06 0.25 0.12 0.31 0.20 041 0.40 0.69
p-HBA 0.03 0.06 0.06 0.10 0.10 0.16 0.12 0.24
VA. 0.27 0.75 0.75 1.00 1.00 2.05 2.02 3.65
m-HBA 0.30 0.64 0.63 1.12 0.64 1.20 0.72 1.30
RA. trace trace trace trace trace trace trace trace
p-CA. 0.56 2.60 2.34 9.46 2.62 10.80 3.62 18.60
FA. 0.36 1.35 0.53 3.06 1.06 3.62 2.05 6.34
o-HBA 0.17 0.72 0.21 2.00 0.70 2.92 0.98 4.06
Total 1.75 6.37 4.64 17.05 6.32 21.16 9.91 34.88

* ** Ag shown 1n Table 4.
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Table 7. The effect of drought stress on the contents of ben201c and cinnamic acids of delhigrass stem

Phenolic CK WS2 WS4 WS6
acid A** A+E A A+E A A+E A A+E
He/g

PRA.* 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.19
p-HBA 0.02 0.05 0.07 0.45 0.11 0.60 0.49 0.61
VA. trace trace 0.02 0.05 trace trace 0.08 0.24
m-HBA 0.56 0.86 trace trace trace trace trace trace
RA. trace trace trace trace 0.02 0.03 trace 0.04
p-CA. 0.57 3.12 3.26 14.40 4.25 15.20 991 39.90
FA. 0.10 0.47 0.50 1.98 0.33 1.13 0.38 2.58
o0-HBA 0.31 091 0.61 1.83 1.04 2.02 0.67 1.39
Total 1.57 543 4.47 18.73 5.76 19.00 11.54 44.95

* ** As shown in Table 4.
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Table 8. The effect of drought stress on the contents of benzoic and cinnamic acids of delhigrass leaf

Phenolic CK WS2 WS4 WS6
acid A** A+E A A+E A A+E A A+E
ne/s

PRA.* 0.09 0.18 0.02 0.04 0.01 0.03 0.01 0.07
p-HBA trace trace 0.09 0.20 0.27 0.71 0.88 2.43
VA. trace trace 0.01 0.02 0.03 0.06 0.06 0.57
m-HBA trace trace trace trace trace trace trace trace
RA. 0.05 0.10 0.06 0.12 0.04 0.23 0.04 0.11
p-CA. 1.03 242 0.75 1.72 091 3.26 2.24 13.00
FA. 2.01 495 1.73 4.86 1.77 7.85 5.75 43.80
0-HBA trace trace 0.34 0.74 1.13 2.50 3.52 3.98
Total 3.18 7.65 3.00 7.70 4.16 14.64 12.50 63.96

* ** As shown in Table 4.
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Table 9. The effect of drought stress on the contents of benzoic and cinnamic acids of delhigrass root

Phenolic CK WS2 WS4 WS6
acid A** A+E A A+E A A+E A A+E
ne/s

PRA.* 0.25 0.30 0.30 0.32 0.34 0.38 0.41 0.45
p-HBA 0.02 0.04 0.03 0.03 0.03 0.04 0.03 0.04
VA. 0.24 0.28 0.25 0.30 0.32 0.43 0.38 0.82
m-HBA 0.02 0.26 0.06 0.46 0.05 0.50 0.16 0.65
RA. 0.02 0.03 0.04 0.06 0.05 0.06 0.08 0.13
p-CA. 1.40 9.20 2.20 12.20 2.40 12.10 3.02 16.00
FA. 0.28 2.38 0.50 4.90 1.02 5.01 2.00 10.20
0-HBA 0.15 0.94 0.35 1.05 0.30 1.10 043 2.95
Total 2.38 13.43 3.73 19.32 4.51 19.62 6.50 31.24

* #%: Ag shown in Table 4.
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Abstract

The purpose of this study was to determine the effect of drought stress on growth and the contents of
phenolic acids of pangolagrass A254 ( Digitatia decumbens Stents.) and delhigrass A70 ( Dichanthium
annulatum ( Forsk.) Stapt). Data showed that water stress affected growth, leaf water content and leaf
relative water content of both grasses. Pangolagrass A254 was much sensitive to water stress than
delhigrass A70. It appeared that delhigrass was more tolerant to drought. Neutral detergent fiber increased
as drought stress intensified while crude protein and acid detergent fiber were not affected. The contents of
phenolic acids in stem, leaf and root of both pangolagrass and delhigrass increased as drought stress
proceeded. p-Coumaric acid content increased mostly in stem and root while ferulic acid content

increased mostly in leaf.

Key words : Drought stress, Pangolagrass, Delhigrass, Phenolic acid, Benzoic acid, Cinnamic acid.
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