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Effects of selenium on plant growth, enzyme activity and blade cell submicro-

structure of Chamaecrista rotundifolia

WENG Bo-Qi!, HUANG Dong-Feng?, XIONG De-Zhong®, YING Zhao-Yang’, HUANG Yi-Bin',LUO Tao’
(1. Research Center of Ecological Agriculture, 2. Institute of Soil and Fertilizer, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian
350013, China; 3. Resource and Environment department, Fujian Agriculture and Forest University, Fuzhou, Fujian 350002, China). Acta
Ecologica Sinica,2004,24(12) :2810~2817.

Abstract ; Chamaecrista rotundifolia is a recently introduced and screened leguminous pasture. It possesses drought and high
resistance biological characteristics. It is suited for planting in the southern red soil mountain area especially inter-planting in
the orchard. Scientific research and its field application can improve yield and quality of the pasture. Pot experiment was
conducted to study the effects of applying selenium (Se) fertilizer on plant growth, leaf nitrate reductase activity, root nodule
nitrogen-fixing fermentation activity and blade cell sub-microstructure of C. rotundifolia. The results showed that application
of 0. 5~2mg Se/kg of soil increased height in C. rotundifolia by 11.71% ~18. 97% , number of branches by 0. 55%~22. 61%
and dry weight by 52. 9%~ 144.9%. Application of high concentration of Se to the soil resulted in high Se content in the
plants, e.g., Se content in control plot was 0.025mg Se/kg, while 0. 222mg/kg in the treated plots. Se content was 7. 88
times higher in the treated than in the control plot. Leaf nitrate reductase activity was highest with application of 1. 0 mg Se/kg

soil, e.g. » it was 281.5% higher than in control plot and 206. 1% in plots where 2 mg Se/kg soil was applied. Root nodule
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nitrogen-fixing fermentation activity was higher with of application of 2.0 mg Se/kg soil, where it was 49. 41% higher than in
control plot. The results of experiment on blade cell sub-microstructure showed that application of different amounts of Se to
the soil resulted in increased number of chlorophyll. Here, a doze of 1. 5mg Se/kg soil gave better result than the other dozes.
Plots where 1.5 and 2. 0 mg Se/kg were applied gave higher granum formation, but had no significant effect on stability of the
layer membrane of chlorophyll, cut down number of mitochondria and density of cristae. Application of 1.0 and 1. 5 mg Se/kg
soil gave better results than the other treatments in enhancing stability of cell wall and cell membrane, reducing deposits of
polymers like bags formed by primary wall and cell membrane.

Key words :selenium; Chamaecrista rotundifolias plant growth; enzymatic activity; blade cell sub-microstructure
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Table 1 Effects of applying selenium on the height, branch and dry weight of Ch ista rotundifolia

# 5 Height B 4y ¥ ¥ Branch ## T E Plant dry weight

Trfﬁem B Height + B GR/H) + R @/H) +
(cm) %) Value(branch/plant) %) Weight (g/plant) (%)

CK 42. 72® 0 5. 44a 0 1. 38Bb 0

So.5 47.7a 11.71 5. 67a 4.23 2.12ABb 53.6

S, 49. 3a 15. 46 6. 44a 18. 38 2.11ABb 52.9
Si.s 50. 8a 18.97 6. 67a 22.61 3.38Aa 144. 9
S 48. 4a 13.35 5.47a 0. 55 2. 79ABa 102. 2

OEFF—HIEYH R 3 KEHKF I CF F)Each value in table was the norm of three repetitions (following is the same); @ﬁ*ﬁ{ﬁfé
AAEFRER I%EEHAL,NEFHEFR 5% B EH KT QSD BB, TF)Small and capital letters indicate the different at 5% and 1%

levels, respectively (Inspect by LSD, the same below)
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+0.1156X, 2 HARLHAL  RERBR® H 0.834" ,ZBBHEKFE.
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Fig. 1 Effect of applying selenium on the element’s content of plant Fig. 2 Effects of applying selenium on the leaf’s Nitrate Reductase
in Chamaecrista rotundifolia. Activity of Chamaecrista rotundifolia
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Fig. 4 Observation on chloroplast (Ch) of Chamaecrista rotundifolia’s leaf by perspective electron microscope ( Treatment of applying

selenium)
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dissolved part (X 10000)
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The chloroplast lameliaes of S, (2mg Se/kg.s0il) can form granums
most relatively (X 27000)

B 5 e s xt (3 e g BR e Y 40 B SR 4 (Ch) KB R J2 (CLO S R 9 3 58 i e
Fig. 5 Observation on chloroplast (Ch)and chloroplast lamellae (CL)of Chamaecrista rotundifolia’s leaf by perspective electron microscope

(Treatment of applying selenium)
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CK RRIBERAT (A 3 W28 R e EL SR (AT BUEE 4 VAR (X 270000
Treatment of CK enhanced cristae's density and part dissolved outer
membrane of mitochondria (X 27000)

So5(0.5mg Se/kg 1= YERIL A% Py W 2E RER 780 HL 4RI A HMBLIE 4 HE AR (X 40000 )
Treatment of So 5 (0.5mg Se/kg.soil) enhanced cristae's density and part dissotved

outer membrane of mitochondria( X 40000)
¢ S;(lmg Se/kg 1 ) RRAKIN %ﬁ&ﬁf&ﬂ&ﬁﬁ%ﬁ%ﬁﬁﬁ (X40000)
Treatment of S; (1mgSe/kg.s0il) decreased cristae's density and part dissolved
outer membrane of mitochondria( X 40000)

815 (1.5mg Se/kg -+ )RR PO R 8 BEBRAR ELER RIS B SE % (X 27000)
Treatment of S, 5 (1.5mg Se/kg.soil) decreased cristae's density and protected outer
membrane of mitochondria (X27000)

e S, (2mg Se/kg -t ) LERIA ) PR IR MR ELERR SR e (X 40000)
Treatment of S, (2mg Se/kg.soil) part dissolved cristae's density and protected

€ outer membrane of mitochondria (X 40000)
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Fig. 6 Observation on mitochondria (Mi)of Chamaecrista rotundifolia’s leal by perspective electron microscope (Treatment of applying

selenium)
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CW.

CM

M

a CK AbZRAH MIBEA A MR LRI BERRREYE (X27000)
Treatment of CK increased the deposit of polymers like bags formed
by primary wall and cell membrane (X 27000)
b Sos (0.5mg Sekg - )ﬂhﬂ%ﬂﬁﬂﬂlﬁj_%ﬁm‘]!ﬁﬂkﬁﬁwﬁi (X27000)
Treatment of So5 (0.5mg Se/kg.soil) part i the deposit of pol like
M bags formed by primary wall and cell membrane (X 27000)
W c ) (Img Se/kg £ ) ZHNEE I AR LT AT BERR IS (X 40000)
Treatment of S; (1mg Se/kg.soil) part decreased the deposit of polymers
like bags formed by primary wall and cell membrane (X 40000)
d )5 (1.5mg Se/kg + ) 41 UBEAIZN AR RSO BENR T et /> (X 27000)
Treatment of 8 5 (1.5mgSe/kg soil ) decreased the deposit of polymers like
= bags formed by primary wall and cell membrane (X 27000)
= e S, (2mg Se/kg ) 4 HUEE RN FUBL L T BRI BENTIR IS4 > (X 40000)
; ‘ ¢ Treatment of S, (2mg Se/kg.soil) much decreased the deposit of polymers
— like bags formed by primary wall and cell membsane (X 40000)
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Fig. 7 Observation on cell wall (CW)and cell membrane (CM) of Chamaecrista rotundifolia’s leaf by perspective €lectron microscope

(Treatment of applying selenium)

References:

{1] Ying ZY, Huang Y B, Zhang M H, et al. Suitability of 40 accessions of Chamaecrista spp. in hilly red soil in north Fujian. Journal of
Fujian Agricultural University, 2000,29(2): 233~237.

[2] Liu X D, “Four buddha’s warrior attendants” of guarding and resisting cancer: selenium, iron, iodine and molybdenum. China Machine
Daily, Dec,3, 2001.

[3] Weng B Q, Huang D F. Research Progress in Element Characteristic of Boron, Selenium in Red Soil in South China and Effects of
Reasonably Applying on the Growth of Forage Grass. Chinese Journal of Applied Ecology, 2004,15(6):1088~1094.

[4] RaoH, Yin T G. Detecting of selenium in forage by hydride arising-atomic fluorescence. Jiangzi Forage, 2002,(4):19~20.

[5] Zhou S, Zhen X M. Analyzing method of Nitrate Reductase Activity in body. Plant Physiology Communication, 1985,(1):47~49.

[6] WulJ,LiC]J, Jiang RF, et al. Effects of boron-deficiency on soybean growth and nitrogenase activity. Acta Agricultural Boreali-Sinica.



12 HIAH %M RTRIE X B o e B AR K L BB I e L p 0 MDA B A A RO B T 2817

(73
[8]
L9]
[10]
f11]
[12]
[13]
[14]
[15]

[16]

[17]
(18]

{19}

[20]

1999,14(2).:96~101.

Zhou B J. Microelement nutrition of plant. In: Liu Z ed. Agricultural Chemistry of Microelement. Beijing: Agriculture Press, 1991.48
~49.

QiR H. Life’s element. In: Wang K ed. Microelement of Life Science. Beijing: China Measure Press, 1991.1~3.

Shang Q M, Li P L. Physiology action of seleni:um in altitude plant. Plant Physiology Communications. 1998,34(4):284~287.

Liu Z. Microelement in Chinese Soil. Nanjing: Jiangsu Science and Technology Press, 1996. 330~332.

Qiao A M, Lin X J. Relationship between selenium and plant. Journal of Zhongkai Agrotechnical College,2003,16(3):67~73.

Coutts G, Atkin D, Cooke S. Application of selenium prills to improve the selenium supply to a grass/clover sward. Communications in
Soil Science and Plant Analysis, 1990, 21:11~12,951~963.

Hartikainen H, Xue T L, Piironen V, et al. Selenium concentration of fescue and pro-oxidant in ryegrass. Plant and Soil, 2600,225:1~
2,193~200.

Hua L, Wei D P, Bai L Y, e al. Effect of application of nitrogen,zinc and selenium on fixation of nitrogen and transfer of nitrogen fixed
in white clover. Acta Ecologica Sinica, 2003,14(4):573~576.

Agricultural Institute of China. Collections of annual meeting’s papers of first youth agricultural sciences. Beijing: Chinese science and
technology press, 1992. 68~72.

Li J Y. Effect of applying selenium to increase its’ content in food on the prevention and cure of Big Bone season. Chinese Journal of
Endemiology, 1991, 10:69~75.

Wang K. Microelements in Life Science. Beijing: China Metrology Press, 1991. 189~248.

Ng B H, Anderson J W. Evaluation of Environmental Impacts of Outer Continental Shelf Petroleum Development in the Pacific
Northwest and Alaska. Phylochemistry, 1979. 18: 537~580.

YUY, LIUY Y, LUO S G,et al. Effect of selenium on soybean chloroplast ultra-structure and microelement content of soybean leave
under continuous cropping stress. Chinese Journalof Applied Ecology,2003,14(4):573~576.

WU J, LIU X F, XUHS, et al. Function of selenium in plant. Plant Physiology Communication, 1999,35(5):417~423

BEUM -

[1]
[2]
£s]
L4]
(5]
Ls]
£7]
L8]
Lo]
(10]
1]
[14]
[15]
(16]
(17]
[19]
[20]

RIS B BOR, KB, 2. 40 AN B 5 7R PR 7E 1 b 40308 0L 3 B 55 07 ¥ AR AR 224 , 2000, 29(2) + 233~237.

Bk, B VL I A& R L B PR TP E AR 2001,12 F 3 H.

SHE, BAR. RE LK + 960 I R E R 34 e A i B A K R B B ST JR B A A5 4 4R, 2004, 15(6 : 1088 ~1094.
VRN, PR, S R - T P bR I S 1A K P AR T FE AR R, 2002, (4) 19~ 20.

FARE IR, M BR R IR A N 40T O B 4RI R A BRI, 1985, (1) :47~49.

R, L RN, . GOl XT K SR A KRR R B ETE R . bR ¥R . 1999,14(2): 96~101.

AREE BYNHMBTRES. RS ER. B om Rl b doa ol gk, 1991, 48~49.

BEE. ARTE . ERIR A2 FHBETE. Lo PEIHE B R, 1991 1~3.

MR, 2 2. WETE RS Y A AR . MY A B A E IR, 1998,34(4) 1 284~ 287,

Xée. PEERMBITCE. R IHRFEREAR B 1996. 330~332.

FER . ASHE WE-YKXR. PR B AR FR,2003,16(3):67~73.

HY,ERY, AR E. S AW RE S M X B = EAE RS BEBNER. £45%7,2001,21(4):579~583

PEE¥SHR. 2EEETEREERFELWIE. LR P EAFEAR &R, 1992, 68~72.

Zg . T RER IR RS BB AR TRBRNBR. P E T R¥RE,1991,10:60~75.

EEER. AGBFPOMBITE (LB, LR BB KR, 1991. 189~248.

FE, X TR, PR, S BEPETENAGHSEBHRERTHF PHRBLRTEORW. MAES¥R,2003,14(4):573~576.
RENFFH B BEEYEGESTOER. MY EEEENR.1999,35(5):417~423.



