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1.3.1 2013 4 \Y mL; H
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1
Table 1 Water treatment ! %
Treatment Stress degree Percentage of field capacity Minimum water content
W, 75 ~80 22.5
W, 55 ~60 16.5
W; 35 ~40 10.5
W, 25 ~30 7.5
1.3.2 1.4
8 17.18.24.25.30 SPSS 16. 0
N N o 6:00 - N
18:00 2 h 1 8 24 6:00 - N
6:00 2 h 1 Excel 2010 o
o ( soil water content
SWC) ( ML2X 2
HH2 DELTA-T )
3 2.1
o ( leaf water potential ) PSYPRO 2.1.1
C52 ( WESCOR )
(6:00 -
o LI - 1600 18:00) ( 1), 6:00
( LI-COR ) (G). W, ~ W,
(T . ( relative humidity RH) -1.19.-1.32. -1.44  —-1.51 MPa;

( photosynthetically active radiation PAR)

( stomatal conductance Gs) :
Gs = 1/G (2)

2 -1
G m-*s*mmol " .
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(P <0.05)
6:00 - 14:00 :14: 00 7.5% ~24%
o -3.53 ~ -1.19 MPa.
—-1.67 MPa
B, 18:00 -2.07 MPa  -2.58 MPa. s
6:00
14
4
(P<0.05) W, W, W,
W, (P<0.01) . W,( —1.96 MPa) o
> W,( -2.10 MPa) > W, ( -2.39 MPa) > W,
( —2.68 MPa) o
° ( +3E /K& Soil water content/%
) W, (2.20 N 5 10 15 20 25 30
MPa) > W,(1.59 MPa) > W,(1.31 MPa) > W, (1.23 05 O _E4F (6:00-12:00)

MPa) .

F} 18] Time
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05+

K g

Leaf water potential/MPa

Fig.1 Diurnal variation of water potential of

sea-buckthorn leaves under water stress

(20:00 -4:00)
20:00 -0:00 0:00
6:00 o
(P <0.05)

o

W,( - 1.39 MPa)

> W,( —1.56 MPa) > W,( —1.71 MPa) > W,( -

1. 99MPa) . W, W, W,
(P>0.05) W,

W, (0.41 MPa) < W, (0.54 MPa) < W, (0.54

MPa) <W,(0.8 MPa) .
2.1.2
2

A F4 (12:00-18:00)
0L e (20:00-4:00)  y,=0.0317W,-2.1664

R*=0.9736**
15 ¢ /
20t D/D/D/D
25 | y,=3265IW -2.5527
R*=0.9665%*

7K
Leaf water potential/ MPa

v, =3.7569W,-2.1391

S0r R?=0965+*
35t
‘W (MPa) W,
(%) W, W,
;% P <0.05

;o P <0.01
Note: {s represents average water potential of the sea-buckthorn
leaves ( MPa) . W, is the soil water content in the morning( %) .
W, is the soil water content in the afternoon. W_ is the soil
water content at night. * represents the difference was
significant at 0. 05 level. “* represents the difference
was significant at 0. 01 level. The same as following.
2
Fig.2 The relationship between leaf water potential

and soil water content of sea-buckthorn

2.1.3
( T.RH.PAR)
U .
2 T.RH PAR
v T
PAR RH .
20.8 ~32.5C
42% ~63% 58 ~1 547



612 32

pmolem o5, R’ T. o

RH (P<0.05) W, ~W, ¢

PAR (P <0.05) o,
2

Table 2 The relationship between leaf water potential and meteorological factors under water stress

Treatment methods Meteorological factors Quantitative relationship R? Significance
W, T Y= -0.08837 + 0.7027 0.943 ok
RH ¥ =5.9460h - 4.8970 0. 839 *
PAR = -0.0010p — 1.5330 0.714 *
W, T = -0.0838T + 0.4360 0.937 K
RH ¢ =5.9300h - 5.0210 0.918 ok
PAR = -0.0010p — 1.6960 0.679 *
Ws T = -0.1004T + 0.6481 0. 906 Fok
RH ¢ =7.1720h - 5.9220 0. 906 ok
PAR = -0.0010p - 1.9123 0. 638 *
W, T = -0.1259T + 1.1240 0. 881 *
RH ¥ =9.2500h - 7.2550 0.923 ok
PAR = -0.0010p - 2.1100 0.5% ns
T v h T p ' ns P <0.05 o B

Note: T represents leaf temperature. h represents air relative humidity. p represents photosynthetically active radiation. ns represents no significant
difference at 0. 05 level. The same as following.

2.2 14:00 o
2.2.1
3 (6:00 - 18:00) 7. 14:00 - 16: 00
6:00 -8:00 16:00 —18: 00
; 8:00 - . W, ~W,
14: 00 8:00 (P <0.05) W,
W, W, W, (P <0.01)

o
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(265.02) > W, (235.10) > W, (193.94) > W

4
600

500
400

300

SABE

Stomatal conductance/(mmol-m=-g!)

200

6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00 2:00 4:00 6:00
7] Time

3

Fig.3 Diurnal variation of stomatal conductance of seabuckthorn under water stress
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(169. 12) (T (P<0.05); W,
o W, ~ W, PAR
(20:00 - 4:00) (P<0.05);
W, W, W, RH T 20.8 ~
W, 4 32.8°C PAR 58 ~ 1513 wmol*m?+s™" RH
74.46.70.25.64.91.62.24 mol*m *+s™" W, W, 43% ~63% » T
W, W, (P >0.05) T . 20~
35C W, ~W, T 25.4.25.0.25.2.
o 25.3C 25C
2.2.2 4 o PAR
PAR
(P<0.01) 6 W, ~ W, PAR 754.756.671.740
pdmol'm%'s_l PAR
730 p,mol'mfz'sf1 o
( abscisic acid ABA) RH
18 21
9, 2.3
. . 1 3
(6:00 -18:00) o
20
~ 4007 5 b4 (6:00-12:00) ° 5 Wi W, W,
£ A T4 (12:00-18:00) (P <0.05) W,
£ 500 o w000
2 ¢ B @0:00-4:00) Gs =0.0072W, + 0.2058 W, W, . W,
M}E; 54 R2=09184 (P>0.05) .
g E Gs = 0.0040W, + 0.0597
I© g 160} R*=0.9889
T s} %___‘/A,_/_,A/‘._;o 2
£ Gs=0.7228W, + 56.7930
Z . R2=0.9898
0 10 20 30
T8&KE Soil water content/% S °
1 Gs (molem =251y
3

Note: Gs represents the mean value of stomatal conductance of
seabuckthorn ( wmolem ~%+s~') . The same as following.
4
Fig.4 The relationship between stomatal conductance
and soil water content at different stages
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3

Table 3 The relationship between stomatal conductance and meteorological factors under water stress

Treatment Meteorological factors Quantitative relationship R? Significance
W, T Gs= —4.874T% + 247.68T — 2613.3 0.876 *
RH Gs =1633.5h - 530.95 0.329 ns
PAR Gs = —0.0006p> + 0.9049p + 62.132 0. 624 *
W, T Gs= —3.9468T% + 197. 19T — 1990.2 0. 837 *
RH Gs =1477.2h — 495. 04 0.417 ns
PAR Gs = —0.0005p> + 0.7561p + 67.858 0.523 *
W, T Gs= —3.9346T% + 198.24T — 2081.2 0.814 *
RH Gs =0.0003h + 0.4343 0.421 ns
PAR Gs= —0.0005p> + 0.6713p + 59.257 0.530 *
W, T Gs= —3.9415T% + 199.95T — 2154.9 0. 804 *
RH Gs =1259. 6h - 453.46 0. 405 ns
PAR Gs = —0.0004p> + 0.5916p + 55.872 0. 482 ns
600 w, row,
*
500 L
*
*
400+ L .
300 o
E *
s 200 y=299.79x + 871.46 o
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g 100 F
w3 ¢ B
g g 0 s s ! | ! . \ |
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S 400f F .
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Fig.5 Correlation analysis between stomatal conductance and leaf water potential
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Response of Leaf Water Potential and Stomatal Conductance of
Sea-buckthorn to Water Stress During Seedling Stage

GUO Binghan WANG Ruoshui”  XIAO Huijie
( School of Soil and Water Conservation Beijing Forestry University Beijing 100083)

Abstract: In order to study the response of leaf water potential and stomatal conductance to different degree of water
stress in sea — buckthorn at the seedling stage four kinds of soil water content were set up by potted water control
experiment with 1 year old sea — buckthorn seedling which were 75% ~ 80% of field capacity ( W1 full water
supply) 55% ~ 60% of field capacity ( W2 light water stress) 35% ~ 40% of field capacity ( W3 medial water
stress) 25% ~ 30% of field capacity ( W4 severe water stress) . The leaf water potential stomatal conductance leaf
temperature and meteorological factors were measured every 2 hours from 6: 00 to 18: 00 in cloudless and windless days.
The results showed that the difference in leaf water potentials of four treatments was significant ( P <0.05) following
the order of W,( —1.77MPa) > W,( - 1.90MPa) > W,( -2.11MPa) > W,( —2.34MPa). Moreover positive
linear correlation was found between the mean values of leaf water potential and soil water content ( P <0.05) . The
values of stomatal conductance and leaf water potential had a significant linear correlation ( P < 0.05). The study
contributes to better understanding on drought resistance mechanism of sea-buckthorn and provides technical support for
sea-buckthorn afforestation in the northwest desert region.

Keywords: water stress sea-buckthorn leaf water potential stomatal conductance soil water content



