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HAth 3 A~ & (P<C0.05), 2 46. 67% , H Kk &
L.X022, H A8 %t £ 5 % 24 85. 23%, LX006 #l
LX019 i B By p 1289 95, 35 % F1 94, 44 %,
a7 8] 25 AN 2 (P>>0.05),
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B 5 M TR FANRERNTL
2.6 HhEMEXFREHEESHKKENZMD

&l 6 ] AT, B e B 3G . LX006, LX019
FLX022 fh R R K B 8 FE T (P<0.05),
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WAL PR X014 5 FRFFRL I 2 AR K JE S A T
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2 (P>0.05), Hf LX019 & 2 4 bk K B iF &
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Hrpo 4 A R KHE— P BEAR, B e LX014
M RARRK N 3,62 cm, Hifth 3 AN R ek K D
12.25,2.34 F1 2.35 cm, H = F ] 2% 5K i %
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B, LX014 i RARK B E & T HA 3 &R
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50 1.X006 0.78 0.27 0.62 0.72 0. 60

LX014 0.99 0.69 1.00 1.00 0.92
LX019 0.69 0.59 0.50 0.57 0.59
LX022 1.00 1.00  0.95 0.70 0.91
100 LX006  0.41 0.00 0.28 0.57 0. 31
LX014 0.79 0.18 0.62 0.81 0. 60
LX019 0.28 0.59 0.24 0.47 0.39
X022 0.46 0.00 0.31 0.56 0.33
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LX014 0.52 0.10 0.30 0.17 0.27
LX019 0.01 0.14 0.01 0.00 0. 04

LX022 0.11 0.00 0.10 0.02 0.05
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B & 5 M S 3 Bl nT DL R g g RO
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Ja& BRI B AR R T H A 3 A4 & L1 LX006,1.X019
DAH B 5 3k — 25 R 3R W] LXO014 S 2 5 T 66 P 45
58 .1 1.X006 \LX019 it F it 5 68 71 22 . A i B AE
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NaCl #h lrie F 35 58 @ sR B0 55 - U0 5 58
BAEMRER W B 25 T A A
T

Bl NaCl 5 B2 38 I, b7 08 Fh 1) & 28 5
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RRRa 38 AR R B R R T #4550 mmol- L7 ER
bR LX014 1 LX022 SR K HFR TN %%
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RZFRCR AR A R K R X 4 TiAE AT SR
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Effects of NaCl Stress on Seed Germination of
Amaranthus hypochondriacus

WANG Jian-li' ,MU Lin-lin' ,SHEN Zhong-bao' , YOU Jia' ,ZHANG Dong-mei' , QI Chun-jie’,
DI Gui-li'

(1. Pratacultural Science Institute, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China;
2. Shangzhi Weihe Forest District Middle School, Shangzhi 150623, China)

Abstract; In order to select salt-tolerant Amaranthus hypochondriacus germplasm resources, filter paper culture
method was adopted and four Amaranthus hypochondriacus lines were used as materials, the effect of different
concentrations of NaCl (0,50,100 and 200 mmol<L.") on the seed germination characteristics,including germi-
nation rate,germination energy, germination index, seed vigor index, relative salt injury rate and whole plant
length were studied and the average membership function values of four seeds under different NaCl stress were
analyzed. The results showed that with the increase of salt solution concentration, the germination rate, germi-
nation energy, germination index, seed vigor index and the whole plant length of the four materials all de-
creased,and the relative salt damage rate increased. Low-concentration salt stress (50 mmol+s L") had no signif-
icant effect on the germination rate of the LX014 and L.X022. However, when the salt concentration was
100 mmol+L"', the seed germination index of all varieties decreased significantly, the relative salt injury rate
increased significantly,and the seed salt stress effect was significantly intensified. By comprehensive evaluation
of the average membership function value,we concluded that 1.X014 had the strongest salt tolerance.followed
by 1.X022,1.X006,1.X019 have the poorest salt tolerance.

Keywords : Amaranthus hypochondriacus ; seed germination; salt stress; salt tolerant

(E#&E 13 ,)
Cloning and Expression Analysis of GmFtsH”? Genes in Soybean

JIN Xun.YANG Liu,PAN Hong-li, RUI Hai-ying, WANG Li-na,LI Na,LI Ze-yu
(Daqing Branch, Heilongjiang Academy of Agricultural Sciences,Daqing 163316, China)

Abstract; In order to further understand the expression characteristics and functions of FtsH gene in soybean,
primers for cloning GmFtsH2 gene were designed in references with the FtsH gene sequences of Arabidopsis
and other plants opened in GenBank. Full-length cDNA of GmFtsH2 was cloned from soybean leaves with salt
treatment, and analyzed with bioinformatics software online. The expression of GmFtsH2 under the low
temperature, salinity ,drought and high temperature conditions were analyzed with real-time PCR. A full-length
mRNA of 2 200 bp was cloned from soybean, and named GmFtsH2 gene. The open reading frame was
2 091 bp,encoding 696 amino acids. The relative molecular weight was about 75. 089 kDa and the theoretical
isoelectric point was 5. 65. Its protein instability index was 34. 90, indicting a stable protein. The alignment of
GmFtsH2 in soybean and homologous protein amino acid sequence of FtsH from clover, grape, rice, corn and
Arabidopsis sequence revealed that those proteins showed a common conservative domain structure, including
membrane-spanning domains to N terminus, AAA-structure domain, Zinc ions in combination with module, etc.
Phylogenetic analysis between GmFtsH2 in soybean and FtsH protein of the other 19 kinds of plants showed
that it was resembled to wild beans and kidney beans. Real-time RT-PCR analysis showed that GmFtsH2 was
expressed in soybean leaves, stem, root, stem tip, and the stem tip had the highest expression, the lowest
expression was in the stem. The expression of GmFtsH2 in soybean leaves was induced gradually with time and
to a maximum at 9 and 12 h respectively under 4 °C low temperature and NaCl treatment. Under drought
treatment GmFtsH2 expression reached to maximum after 3 days. Thereafter GmFitsH2 were down expressed
subsequently and reached to a small peak again after 11 days treatment. It is suggested that the GmFtsHZ2 plays
a role in the resistance of adversity stress in soybean.

Keywords: soybean; FrsH; abiotic stress; expression analysis

19



