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Effect of Foliar-spraying Spermidine on Seedlings Growth and
Contents of Chlorophyll Biosynthesis Precursors in
Leaves of Tomato under Saline-alkaline Stress

ZHANG Li,XU Zhiran, HU Xiaohui* ,HU Lipan,ZOU Zhirong, PAN Xiongbo

(College of Horticulture, Northwest A& F University,Key Laboratory of Horticultural Engineering in Northwest China, Ministry
of Agriculture, Yangling,Shaanxi 712100, China)

Abstract: With the salinity-alkalinity-sensitive tomato cultivar ‘Zhongza No. 9’ as the experimental materi-
al,the effects of foliar-spraying Spd (0. 25 mmol « L. ') on the growth paramaters, the net photosynthetic
rate (P,) and contents of chlorophyll biosynthesis precursors in tomato seedlings grown hydroponically
under 75 mmol » L™ mixed saline-alkaline solution were studied. The results showed that; (1) Under sa-
line-alkaline stress,the contents of chlorophyll biosynthesis precursors-protoporphyrin [X (Proto [X),Mg-
Protoporphyrin [X (Mg-Proto [X),protochlorophyll (Pchl) were significantly decreased,while the contents
of d-aminolevulinic acid (ALA), porphobilinogen (PBG) , uroorphyrinogen [l (Uro [l ) were significantly
accumulated in leaves of tomato seedlings. It was showed that stress restrained the transformation obstruc-
tion from Uro [[I to Proto [X and lead to decrease in contents of Chl a,Chl b and total Chl,and reduced the

P, ,leaf area,leaf relative water content, fresh and dry weight of shoot and root. (2) Under saline-alkaline
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stress,foliar-spraying Spd could effectively promote tomato seedlings growth and suppress the accumula-
tion of ALA,PBG,URO [[[ and also increase contents of Proto [X ,Mg-proto [X and Pchl,and enhance the

P, value. These results indicated that exogenous Spd could significantly relieve the degree of transformation

obstruction from Uro [[| to Proto [X ,promote the tomato leaf chlorophyll synthesis and increase the chloro-

phyll content and net photosynthetic rate and also alleviate the stress damage under saline-alkaline stress.

Key words: foliar-spraying; spermidine ; tomato; saline-alkaline stress;chlorophyll synthesis precursor
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Table 2 Effect of foliar-spraying spd on the
chlorophyll content of tomato seedlings under

saline-alkaline stress/(mg « g~ ')

MR a F it
Chlorophyll
a content

HERD &
Chlorophyll
b content

it S

Treatment  Chlorophyll content

CK 2.1640.018b 1.775%0.015b 0.389=0.009a
Spd 2.33620.009a 1.92740.002a 0.409+0.010a
MS 1.52040.017d 1.264%0.014d 0.256=£0.011c
MS+Spd 1.84340. 006¢ 1.51620.003¢ 0.326=0.005b

F1 MEBE Spd X AE TEMN 4 & E KB

Table 1 Effect of foliar-spraying spermidine on growth of tomato seedlings under saline-alkaline stress
Jb T AR X 5K i BT Fresh weight/g kT H Dry weight/g
Treatment Leal area Relative water
/em2 /0 M Q .
/cm content/ % b F 3 Shoot 1T Root # 1 7 Shoot W 3 Root
CK 182.08+2.72b 87.3840. 26a 20.0640. 20b 3.8840.15a 1.5140.020b 0.24%0.012b
Spd 205.13£7.62a 86.2742.09ab 26.0340.52a 4,3140.17a 2.10=0, 104a 0.28%0.013a
MS 93.03+1.82d 70.00£5. 47¢ 8.4040.06d 1.70£0. O4c 0.5940.026d 0.1540.003c
MS+ Spd 111.95+2. 21¢ 77.1940.32ch 10.7740. 13¢ 2.2140.21b 0.85+0.014c 0.1840.004c

1 : CK. 4 B (1/2 Hoagland) s Spd. - T8 W i 7 45 [ 5 MS. 45 68 380 5 MS—+Spdl. b B30l 361 J55 B 17 8 52 0 K M 5 2 i 6] 310 AR T) <5 B 2 7 A0 BRI AE 0. 05 /K F- 25 5

B3 KU R T3 H £ SEs T I

Note: CK. Control(1/2 Hoagland) ; Spd. Foliar-spraying spermidine; MS. Saline-alkaline stress; MS+ Spd. Foliar-spraying spermidine after saline-alkaline stress;

Different letters in the same column meant significant difference among treatments at 0, 05 level; Values were means+ SE; The same as below.
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Fig. 1 Effect of foliar-spraying Spd on contents of chlorophyll biosynthesis precursors

in leaves of tomato seedlings under saline-alkaline stress

25
T a
. e 20T a
B T
® g
da o 151
RS b
=)
T 20t c H
m 5 m 1 J
CK Spd MS  MS+Spd
4 H Treatment

K2 i Spd X BPriE T 2 Al
I R ¥l 3 S R B R )
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(8. LT 1)

Introduction of the Plant Front Cover: Petrocosmea qinlingensis W.T. Wang

Petrocosmea qginlingensis W. T. Wang belongs to the Family Gesneriaceae. Among all the species of
Petrocosmea, P. ginlingensis is on the northest edge of the distribution area of the genus. It is a perennial
herbaceous plant with 7—12 leaves on each individual. Petioles short or long. Leaf blade papyraceous,wide
ovate,rhombic or nearly rotund,0. 7—3 cm in length,0. 7—2. 8 cm in width. Apex rotund or truncate. Basal
part cuneate. Margin repand or unobvious creanate. Pubrulent on both side. Inflorecence 2—6. 1 flower on
each inflorescence. Calyx 5 lobed. Pubescent on absixal surface. Corolla labiate, light purple. Sparsely pu-
bescent on out surface. Pilose on inner surface. Corolla tube about 2. 8mm. Upper lobe 4. 8mm in length and
2 divided. Lower lobes almost the same length as the upper ones, 3 divided. LLobes oblong. Apex rotund.
Fertile stamens 2,nearly basal. Pistil about 5mm long. Ovary and style villous. Stigma small and spherical.
Flowering period August to September. The nearly related species, P. sinensis Oliv. ,is differed from P.
qinlingensis in having smooth inner surface of corolla.

The species was first descripted by the famous taxonomist, Wang Wencai,in 1981. The type specimen
was collected from Mianxian County, Shaanxi Province. In the following 30 years, people tried to look for
the wild population of the species but failed. Until recently, when carrying out the program ‘Second Inves-
tigation of wild plant resources in Shaanxi Province’, P. ginlingensis was rediscovered near the location
where it has been first found.

P. ginlingensis is an endemic species in Qinling Mountains area. It is usually found on moist rock in
deciduous forest valley. The plant is a rare species and its distribution area is very small. It has been listed

in the first group of national endangered wild plant species (class [] ).

(Photographed and introduced by WANG Yong, YANG Peijun, LI Changbo and FAN Rong)



