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Abstract; Changes of flavonoids component content in leaf and some growth and physiological indexes of
one-year-old seedlings of Ziziphus jujuba Mill. var. spinosa (Bunge) Hu ex H. F. Chow under control,
moderate drought and heavy drought conditions ( relative water content in soil with 75% , 55% and 35% ,
respectively ) were studied by pot weighing method, and role of flavonoids component in adapting process
to drought was discussed. The results show that PAL activity in Z. jujuba var. spinosa leaf under
moderate and heavy drought conditions is higher than that of the control, but that in the 7th day of
rehydration treatment after heavy drought has no significant difference with that of the control. Compared
with the control, under moderate drought condition, quercetin content in leaf has no change basically,
total flavonoids and rutin contents increase significantly or obviously significantly, respectively, and MDA
and soluble protein contents have no significant change. Compared with moderate drought condition,
under heavy drought condition, contents of total flavonoids, rutin and quercetin in leaf decrease
significantly or obviously significantly, MDA content increases un-significantly, and soluble protein
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content decreases significantly. Compared with the control, under heavy drought condition, total
flavonoids content in leaf has no obvious change, contents of rutin and MDA increase obviously
significantly or significantly, and contents of quercetin and soluble protein decrease significantly. In the
7th day of rehydration treatment, contents of total flavonoids, rutin and quercetin are higher significantly
or obviously significantly than those before rehydration treatment. And contents of total flavonoids and
rutin are higher significantly than those of the control, quercetin content has no significant difference with
that of the control. From the 1st to the 4th days of rehydration treatment, MDA content appears the trend
of decreasing-increasing-decreasing and soluble protein content shows the trend of first decreasing then
increasing gradually, in which MDA content is higher significantly and soluble protein content is lower
significantly in the 1st day than those before rehydration treatment. After moderate or heavy drought
stress, branch length of Z. jujuba var. spinosa is extremely significantly smaller than that of the control ,
and that decreases with reducing of relative water content in soil. And relative water content in leaf also
appears the trend of decreasing gradually with reducing of relative water content in soil, but there is no
significant difference. The research results suggest that proper drought stress may promote flavonoids
metabolism in Z. juyjuba var. spinosa leaf, but flavonoids metabolism plays different roles in resisting of
Z. jujuba var. spinosa to drought stress under different drought stress conditions.

Key words: Ziziphus jujuba Mill. var. spinosa (Bunge) Hu ex H. F. Chow; soil drought; flavonoids;
physiological index; mechanism of drought resistance
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Table 1 Effect of drought stress in soil on PAL activity and flavonoids content in leaf of Ziziphus jujuba Mill. var. spinosa (Bunge) Hu ex H. F.

Chow (X=SD)"

Qb3 PAL {iitE/U - g7 - h! BEE S E/mg - ¢! T ER/mg - g Wi Z SR/ ng - g
Treatment?’ PAL activity Total flavonoids content Rutin content Quercetin content
CK 9 910.61+901.28b 3.55+0.05¢ 3.38+0.20D 98.58+8.36a
MD 11 195.52+40.88b 3.77+0. 14b 6.00+0.23A 98.24+1.78a
SD 12 549.33%512.21a 3.3920. 11¢ 4.40+0. 18C 85.04+4.20b

R7 10 828.16+921.04b 4.23+0.08a 5.45+0.10B 106.67+7.83a

DIEF R /NG 8RR R n 22 R B (P<0.05) B % (P<0.01 ) Different small letters or capitals in the same column indicate the
significant (P<0.05) or extremely significant ( P<0.01) differences, respectively.

D K. X ( F3EAHRT A K 75% ) Control (75% relative water content in soil) ; MD; B F 5L kA ( +3EAH X & /K & 55% ) Moderate drought
stress (55% relative water content in soil) ; SD . B2 ( AT K & 35% ) Heavy drought stress (35% relative water content in soil ) ;
R7: &EET 2858 /K5 7 K In the 7Tth day of rehydration treatment after heavy drought stress.
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Table 2 Change of branch length of Ziziphus jujuba Mill. var. spinosa (Bunge) Hu ex H. F. Chow under drought stress in soil (X=SD)!

ARIa] B (MM-DD) 441 #/cm  Branch length at different dates (MM-DD)

Ab )

Treatment? 06-15 06-30 07-15 07-30 08-14 08-29 09-13

CK 7.07+0.31A 9.00£0.30A  11.30£0.70A  13.77£0.25A  15.33%0.76A  15.43£0.40A  15.73£0.55A
MD 5.50+0. 10B 6.40+0. 46B 9.030.45B  10.900.36B  12.43+0.60B  13.10£0.36B  15.030.25A
SD 4.00+0. 20C 4.970.25C 6.27+0.25C 7.00+0. 20C 8.20+0.26C 8.90+0.36C 9.230.35B

D [F) 3 HR AN [R] 4) K S PR 7R 25 il 1 3% (P<0. 01) Different capitals in the same column indicate the extremely significant difference (P<0.01).
2 CK; X B ( LIEAART A KB 75% ) Control (75% relative water content in soil) ; MD; HEE T 52l ( A X 5 7K H 55% ) Moderate drought
stress (55% relative water content in soil) ; SD. & TSl ( - 3EAXT 5 7K 35% ) Heavy drought stress (35% relative water content in soil ) .

£3 TETEHEEHTRENRFAMNEKENEL(XLSD)Y

Table 3 Change of relative water content in leaf of Ziziphus jujuba Mill. var. spinosa (Bunge) Hu ex H. F. Chow under drought stress in soil

(X+SD)V
b3 RIA H I (MM-DD) M- A A8%F % 7K /%  Relative water content in leaf at different dates (MM-DD)
. )
Treatment® 07-01 07-16 07-31 08-15 08-30
CK 71.90+4.05a 86.49+3.60a 79.81+6.22a 91.30+4.29a 85.23+3.96a
MD 70.02+3.33a 85.10+3.40a 78.21+5.34a 85.70+3.47a 84.17+3.27a
SD 64.90+2.80a 80.18+4.79a 74.55+4.11a 84.06+2.73a 77.01+5.48a

D IE]@JFMEIEJE"J/J\??%%%%%KE%(%O 05) Same small letters in the same column indicate no significant difference (P>0.05).
2 CK; X B ( BHEMXT A K 75% ) Control (75% relative water content in soil) ; MD; HEE F 5L 1A ( A XF 5 7K H 55% ) Moderate drought
stress (55% relative water content in soil) ; SD: T J& 2l ( £HEMIXT 7K 35% ) Heavy drought stress (35% relative water content in soil ) .
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Table 4 Effect of drought stress in soil on contents of MDA and
soluble protein in leaf of Ziziphus jujuba Mill. var. spinosa ( Bunge)
Hu ex H. F. Chow (X+SD)"

b3 W B S E/mmol - ¢! AIEMEARE R/ mg - ¢!
Treatment?’ MDA content Soluble protein content
CK 2.33+0.19d 65.91x1.74a

MD 2.52+0. 16¢d 63.68+2.22a

SD 2.85+0.36¢ 59.31+0.55b

R1 4.29+0.34a 49.88+3.04d

R2 2.36+0.13d 53.59x1.17¢

R3 3.39+0.28b 53.86+0.43c

R4 2.38+0.18d 55.92x1.71c¢

D SR ) /NG S8 R 22 5 5.3 (P<0.05) Different small
letters in the same column indicate the significant difference (P<
0.05).

2 CK: X IR (A X & K& 75% ) Control (75% relative water
content in soil ) ; MD: HF T i (4 5 AH X KR 55% )
Moderate drought stress (55% relative water content in soil) ; SD;
BT 28 ( £ AT K & 35% ) Heavy drought stress (35%
relative water content in soil) ; RI1-R4; L& T2 WA JE 2K 1
KRZEH 4 K From the 1st to the 4th days of rehydration treatment after

heavy drought stress.
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