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Effects of water stress on physiological characteristics in leaves of pomelo seedlings under long-term
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Abstract: Under water stress, relative water content, water potential, net photosynthesis rate, soluble protein
and chlorophyll contents in leaves of pomelo [ Citrus maxima (Bumm.) Merr.] seedlings were decreased,
MDA and free proline contents, SOD activity were increased, CAT activity increased at first, then decreased.
The activity of APX , the contents of AsA and GSH were declined . Chlorophyll fluorescence parameters
Fv/ Fm, ®PS || and q, were decreased, qy and K, were raised. It demonstrated that membrane and
photosystem PS]| were the important target of water stress. The capacity of getting rid of activated oxygen was
higher in the drought-resistant variety than in the drought-sensitive one. Long-term enhanced UV-B radiation
could delay the decrease of relative water content, water potential, APX activity and GSH, AsA contents in
leaves of pomelo seedlings under water stress, but had no obvious effects on Pn, free proline content and
chlorophyll fluorescence parameters. The results suggested that UV-B and water stress owned partial same
functional model to plants with leading to membrane lipid peroxidation aggravation and PS Il inactivation,
meanwhile there were specific properties of individual action model were existed.
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Fig. 1 Effect of water stress on relative water content
in leaves of pomelo seedlings
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Table 1 Effects of water stress on water potential and chlorophyll, soluble proteins, soluble sugar contents in leaves of pomelo seedling'!

fb 3L
Treatment

kH
Water potential (mPa)

A Fe ik R
Soluble protein (pmol/g)

DF::3d3:3
Soluble sugar { mg/g)

4 3
Chlorophyll (mg/g)

Ml Citrus maxima (Burm.) Merr. cv. Suan Yu

TN 7K Normal imigation % Control

-0.920.1(100.0)

UV-B -1.2£0.2(133.3)
o EEERK Moderate stress %t Control -1.6+0.2(177.8)
UV-B -1.5+0.3(166.7)
P H K Severe stress #t # Control -2.2+0.3(244.4)
UV-B -1.8£0.2(200.0)
E# #K Nommal imigation %5 Control -0.8+0.1(100.0)
UV-B -1.1£0.1(137.5)
ik 7K Moderate stress &t B Control -2.0+0.2(250.0)
UV-B -1.8+0.3(225.0)
R ERIK Severe stress A Control -2.8+0.4(350.0)
UV-B -2.3+0.4(287.5)

2.304 = 0.365(100.0)
2.023:0.170( 87.8)

1.634+0.121( 70.9)
1.812+0.155( 78.6)

1.550+0.071( 67.3)
1.722+£0.049( 74.7)

2.417+0.085(100.0)
2.116 £0.173( §7.5)

1.530 £0.121( 63.3)
1.728 +0.076( 71.5)

1.453+0.244( 60.1)
1.401 +0.182( 58.0)

53.25+1.32(100.0)
45.64+1.80( 85.7)

40.15+0.66( 75.4)
38.20+1.12( 71.9)

32.64£0.81( 61.3)
31.27 £1,23( 58.7)

HHE A Citrus maxima (Burm. ) Merr. cv. Shatian Yu

57.19 £ 2.26(100.0)
51.05+1.88( 89.3)

45.18+1.77( 79.0)
47.90+1.36( 83.8)

38.77+1.04( 67.8)
36.42+0.95( 63.6)

23.11 +0.48(100.0)
27.22+0.55(117.8)

30.97+ 1.30(134.0)
35.61 +0.82(154.1)

37.62x1.45(162.8)
38.18+1.72(165.2)

21.06+0.31(100.0)
22.65+0.49(107.5)

28.70+0,69(136.3)
26.05+0.53(123.7)

30.24 +£1.18(143.6)
33.00+0.76(156.7)

V455 I IR {E Datum in brackels means relative value
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Table 2 Effects of water stress on
b3 Ak AT it THE
ot lemclwmahy Quantum
oniginal efficiency efficiency

Kb FE KA ES Rl 2DE S AR
Photochemistry Non-photochemistry Dissipation coefficient
quench coefficient quench coefficient of heat energy

MRl Citrus maxima (Burm. ) Merr. cv. Suan Yu

it B Control 0.692 +0.084(100.0) 0.436+0.029(100.0)
UV-B 0.638 =0.019( 92.2)
o HE &K Moderate stress
#H B Control 0.541£0.050( 78.2)
UV-B 0.560=0.010( 80.9) 0.363+0.054( 83.3)
FEH kK Severe siress
A ¥ Control 0.479£0.016( 69.2) 0.3190.072( 73.2)
UV-B 0.511£0.055( 73.8) 0.325+0.041( 74.5)

0.410£0.081( 94.01) 0.723+0.044( 92.3)

0.377+0.060( 86.5) 0.620+0.013( 79.4)

0.781+0.025(100.0) 0.472 £ 0.026(100.0)

0.501 +0.039(106.1)

0.468 +0.052(100.0)
0.493 £ 0.090(105.1)

0.526+0.088(112.4)
0.461 £0.031( 98.5)

0.587 +0.061(124.4)
0.658 +0.029( 84.3) 0.564+0.027(119.5)
0.475+0.064( 60.8)
0.535+0.076( 68.5)

0.693 +0.030(146,8)
0.645+0.078(136.7)

0.580 +0.027(124.0)
0.531 £0.016(113.5)

Pl Citrus maxima (Burm. ) Merr. cv. Shatian Yu

TE# K Normal irrigation

% i Control 0.745+0.063(100.0)  0.507 +0.029(100.0)

UV-B 0.669+0.028( 89.8) 0.450=0.037( 88.8)
I BK Moderate stress

#f B8 Control 0.563+0.012( 75.6) 0.417+0.063( 82.2)

UV-B 0.604+0.085( 81.1) 0.382+0.020( 75.3)
A G Severe stress .

%8 Control 0.405£0.049( 54.4) 0.324+0.065( 63.9)

UV-B 0.474+0.031( 63.6) 0.335+0.007( 66.1)

0.429 + 0.014(100.0)
0.472+0.005(110.0)

0.415+0.018(100.0)
0.464 +0.018(111.8)

0.826+0.040(100.0)
0.770 £ 0.082( 93.2)

0.562+0.035(135.4)
0.550 +0:043(132.5)

0.602 +0.034(140.3)
0.581+0.086(135.4)

0.653+0.079( 79.1)
0.687=0.015( 83.2)

0.536+0.082(129.2)
0.575=0.009(138.6)

0.638 +0.022(148.9)
0.644 £0.037(150.1)

0.5%4 +0.008( 71.9)
0.621+0.025( 75.2)

U 28y ¥ (il Jy 4 A Datum in brackets means relative value
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Table 3 Effects of water stress on membrane lipid peroxidative defensive system in leaves of pomelo seedling!!
W AR BRAY LS HEAEERN  PURmER LA
m Malonic dialdehyde ide dismutase Catalase Ascorbic acid peroxidase
el ( pmal/g) ( Unit/mg) (pmol/ ( g*min) ) [ pumol/( g* min) ]

( pmol/g)

47 1f R
Ascorbic acid
(jemol/g)

8RRl Citrus maxima (Burm.) Merr, cv. Suan Yu
IER LK Nommal irrigation
A Control  32.21+1.69(100.0) 30.4020.72(100.0) 35.29+1.02(100.0) 0.36+0.02(100.0)
UV-B 40,83+ 1.54(126.8) 25.88+0.63( 85.1) 31.47+1.60( 89.2) 0.35+0.05( 97.2)
HA [k K Moderate stress
A B Control  56.22+2.02(174.0) 41.23+1.61(135.6) 50.40+2.11(142.8) 0.25+0.04( 69.4)
UV-B 47.35+1.61(147.0) 33.50+0.80(110.2) 45.26+0.89(128.3) 0.28+0.03( 77.8)
FEE Rk Severe stress

S Control  78.05+2.17(242.3) 47.27+2.09(155.5) 29.05+1.35( 82.3) 0.18+0.01( 50.0)
Uv-B 59.10£2.03(183.5) 42.16+1.32(138.7) 37.12+0.44(105.2) 0.24+0.03( 66.7)

I Al Citrus maxima (Burm.) Merr. cv. Shatian Yu
IE# 7K Normal irrigation
8 Control 41.50+0,95(100.0) 26.58+0.33(100.0) 45.17 +2.08(100.0) 0.29+0.02(100.0)
UV-B 48.23+1.86(116.2) 21.44+0.25( 80.7) 38.55+0.62( 81.2) 0.37+0.01(110.3)

K Moderate stress
R Control  64.97 +1.20(156.1) 33.51=1.07(126.1) 62.77+2.49(138.9) 0.19+0.03( 65.5)
Uv-B 60.55+1.14(145.9) 20,28 £0.52(111.4) 53.28 +1.04(118.1) 0.22+0.04( 79.3)

IR Conol  93.62+3.22(225.6) 42.66+0.86(161.0) 34.500.76( 76.4) 0.12x0.02( 41.4)
UV-B 81.50+2.47(196.4) 43.08+1.31(162.1) 46.21+1.93(102.3) 0.20+0.02( 69.0)

4.58 £0.06(100.0)
4.81+0.25(105.0)

3.46+0.11( 75.5)
3.90+0.28( 85.2)

2.40+0.09( 52.4)
2.88+0.12( 62.9)

4.21+0.27(100.0)
4.55+0.06(108.1)

3.14+0.20( 74.6)
3.36+0.23( 80.0)

1.87£0.14( 44.4)
2.69+0.05( 63.9)

9.36 +0.24(100.0)
7.85+0.65( 83.9)

7.02:£0.13( 75.0)
7.66+0.42( 81.8)

4.27£0.08( 45.6)
6.30£0.51( 67.3)

8.90+0.36(100.0)
7.21:0.49( 81.0)

6.8420.17( 76.9)
6.50+0.22( 73.0)

5.03+0.10( 56.5)
5.62+0.38( 63.1)

D 4% 8 P AR Datum in brackets means relative value
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