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Abstract: Vitextrifoliavar. simplicifolia grown on the coast of Yantai was examined to understand the compensatory
mechanisms associated with changes in photosynthetic characteristics and rapid plant growth. Specifically, the water content
and temperature at different soil depths, as well as the fresh weight (FW ), dry weight (DW ), net photosynthetic rate
(Pn), transpiration rate (Tr), and stomatal conductance (Gs) in above—sand leaves of V.irifolia under sand burial were
measured. Under sand burial, the surface soil had a higher temperature (40°C ) and lower soil water content. However, as

the soil depth increased, the water content of the soil increased and temperature decreased (28°C ). After 5 and 10days of

BEEWA : R ARBER S (31270752) ;M0 & TRHE R (2013ZH351)
s B #A.2015-05-01; ™ £& H ki B #A : 2015-00- 00
# WIRAER Corresponding author. E-mail ; zhourl 726@ 163.com

http ://www.ecologica.cn



2 S % 36 &

light and moderate sand burial, the leaves above the sand on large plants and young plants had higher FW and DW than
those of control plants. For instance, the FW values of the top leaves of large plants were significantly higher ( by 27% and
29% ) and the DW values (23% and 27% ) were also significantly higher than those of control plants. The diurnal course of
Pn, Gs, and Tr presented a bimodal pattern in the leaves of V.irifolia with light and moderate sand burial and without sand
burial, and were higher in the upper leaves than in the lower leaves of the plant. Under light and moderate sand burial, the
Pn, Tr, and Gs of the leaves of young and large plants of V.irifolia increased and were higher than those of control plants.
For instance, the leaves of larger plants under light and moderate sand burial at the first peak of photosynthesis had higher
Pn(by 13% and 24%) ,Tr(by 33% and 72%) , and Gs(by 55% and 27%) than those of control plants. This indicated
that rapid plant growth and increased material accumulation in the top leaves under sand burial were positively correlated
with increased Pn and plant compensatory growth. The plant compensatory growth activated by sand burial stress resulted in
increased Pn and dry matter accumulation. The imbalance in energy and material metabolism through lost leaves caused by
sand burial acted as an internal cue that activated plant compensatory growth. The lower parts of plants were exposed to
lower temperatures and moister conditions, which were external causes of plant compensatory growth. This suggested that
compensatory growth in V.irifolia plays an important role in maintaining the balance between energy and material metabolism

and adaptation to sand burial.
Key Words: sand burial ; Vitextrifoliavar. Simplicifolia; net photosynthetic rate; transpiration rate; compensatory growth
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Table 1 Changes in soil moisture under different depth sand burial of the soil from coast sand

Xt CK REEVHIR LSB i Vb IE MSB EE VDI SSB
Ui H Item
5d 10d 5d 10d 5d 10d 5d 10d
TS Top 0.2a 1.6a
bR 20em 4 20em side 0.2b 1.5b 0.3b 3.3a
bR 10cm 4b 10em side 0.2¢ 1.9¢ 3.8b 4.7b 8.0a 8.2a
W3 Soil surface 0.3¢ 1.5¢ 1.6¢c 2.7¢ 4.8b 8.4a 8.2a 8.7a

CK;Control;LSB:%rgi’/“iE Light sand burial ; MSB . 1Y HE Moderate sand burial ; SSB ; T VM Severe sand burial

®2 BEOVUMEAREEMETARLELEEENTL(C)

Table 2 Changes in soil temperature under different depth sand burial of the soil from coast sandland

X} iR CK BREVPI LS VR MSB VP SSB
i H Item
5d 10d 5d 10d 5d 10d 5d 10d
TS Top 40.1a 40.0a
PEHZ% 20em 4k 20em side 40.2a 40.1a 27.9b 27.6b
iR 10cm 4k 10em side 40.1a 40.0a 28.0b 28.5b 25.1b 24.0b
2% Soil surface 40.1a 40.2a 27.7b 28.9b 24.3bc 24.2bc 20.0c 20.1¢

[fl— L2 R R PR R B 22 57, ARl R 22 53 .3 (P<0.05)
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(F3.4), Flin BRI 5 KA 10 Kep ZipkvD Bk FW 23 50 BRI 119% F1 12% ; DW 556 HE 3
27% F136% ; kYD TSI Fr FW 43 51480 FREE 0 27 % F1 29% ; DW A8 BEE N 23% F127% AR A FW
FDW B FES 0, AE B IR B AL TR 7oA, R BEVD3EL 5 RN 10 K, BURYD LTSI FW 43531 380 0] HE 34
TN 21%H1 24% ; DW 551 BRI TN 16% F 23% , AR MR TER T A FW A1 DW 5 %6} 18 22 55 i 3 ( P<0.05) .
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Table 3 Changes in fresh weight (FW) and dry weight (DW) in leaves of V. trifolia ( young plants) under sand burial ( Unit: mg)

Xt H# CK RV LSB o Vb SSB
i H Item
5D 10D 5D 10D 5D 10D
fif 5 FW TR Top 132.0£6b 119.05+4c¢ 145.6x18ab 156.1x10a 110.91c 103.9+8¢
H3E Base 164.0=12a 168.8=1a 168.6=15a 173.427a 143.4+13b 132.7+10b
+iE DW 9 Top 32.2+2b 33.7+3b 41.1%3a 46.8+2a 31.7+0.4b 30.8+2b
H Base 45.7+6ab 46.1+3ab 44.3+6ab 49.1x12a 40.2+5b 38.2+3b

F 4 AEEEMBLEXEKENEHM SR FENIM(mg)
Table 4 Changes in fresh weight (FW) and dry weight (DW) in leaves of V. trifolia (large plants) under sand burial

SgE| Xt H# CK RV LSB HEEYHIE MSB VP SSB
Item 5D 10D 5D 10D 5D 10D 5D 10D
HEE FW TS Top 156.6+18c  164.5+4c  199.9+2h  233.5#3a  227.3+19a  240426a  195.2+8b 205.9+2b
R Middle  256.2+12b 286%25a 264.9+14h  299.6+28a  238.2+35¢ 258.8£161257.9+12b  253.4x8b
HF Base 223.7+29ab  237.13+15a 239.4+5a  235.4#3b  208.6%23 ¢ 209.8+1c 240.6+2a 234.6+7h
F&E DW  T0H Top 39.8+10d  49.3:0.2c  48.9+7¢ 64.1+2b  60.5x6b 70.7+8a 43.2+6cd 62.6+0.1b
i Middle 71.5+3hb 73.2+6b 72.9+2b 772+11a  62.2+1lc 65.8+2¢ 71.2+4b 64.3x1c
FH Base 58.1+7ab 63.7+11a  60.3x3ab  59.4x6ab  45.8+5¢ 50.9+7¢ 55.9+4bc 54.9+2hc
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Fig.1 Changes in net photosynthetic rate (Pn) in above sand leaves of V.trifolia under different depth of sand burial
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Fig.2 Changes in transpiration rate (Tr) in above sand leaves of V.trifolia under different depth of sand burial
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Fig.3  Changes in stomatal conductance in above sand leaves of V. trifolia under sand burial under different depth of sand burial
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