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Development Situation and Countermeasures on Industry of Liuhe Calabash Gourd

LIN Yan-hui, GAO Wan-li
(Technology College Economic Management Institute,Jilin Agricultural Science,Jilin,Jilin 132101)

Abstract: Calabash gourd industry is an emerging industry in the development of Liuhe county, after ten years of

development,it has a mature production technology, has reached a certain scale, but some problems still exist in the

process of development. Based on Liuhe hoist industry development present situation investigation,its existing problems

were analyzed, cultivating good varieties, expanding the scale of planting, promoting calabash gourd planting, processing

technology were put forward to establish a new business model and to expand channels of information consultation,etc.
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7 /N i L AR R R R RIS, I S BELARORG 1 5 RN 51 O
PHTE L. BREERUIBEZT Cr X v 2 i B i st 2 31
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FERIR B A< B 1 5 A0 8 A R pHL R BE A AE K B B
00 HETES R W E 2 8 RS — KR

i B R FE AR AR A B W T 5 0L B B SE AR T
FP&ﬁH%W%@IE T AR A KR IEE R R
A B E AR Fe Ni.Cr #1 Pb & &8 B0~ , b &
BE R BN EEAANMESBESEEINET
R HLAE .,

HE RSB R R A PR A SR E ik A 1E A
R AR B EREAREARShEEN A
PEAEAL,, U RH AT LI B 8 i g A B | A 30 A 1 AR fb Xt
WISt T s, BRI SCIRE , R TELRES
BERNE R KM ERER KT RZMMHRE S K
sta, MAHESBIE T EEEANSEEBERS SR
W B AR LA M B R R DB BT, R — 2 X X

172

TE PRI 57 E 2% 36 ) 38 5 T T 7 1 6 v 52 S4B S
L EE B R A W A AR R A, G 0 B AR
PCTE AR T 5 AR

&% 30k

[1] Yadav S K. Heavy metals toxicity in plants:an overview on the role of
glutathione and phytochelatins in heavy metal stress tolerance of plants[J].
South African Journal of Botany,2010,76(2) :167-179.

(2] ZFFHF2.FW. BEE&BEMNEYEREE XM TEAZRELT] Z8cklk
Fh2%,2008,36(14) :5742-5746.

(3] WATE,MAIK. HYELEGEXHGEHBLLT]. 5
MR ,2001,7(1) :92-99.

[4] W% 138, 8L 4, %. LRI YT T & % m s s sk ]
Ay IR 23] , 2007, 26 B8 T)) . 52-57.

(5] ZER.EBHRE,EK.F A%HR—-REATERMNFESEERK
R LT, Al FRBELR 5 2001,20(2) : 71-73.

[6] Gimingham C H,Birse E M. Ecological studies on growth-form in bryo-
phytes: L. Correlations between growth-form and habitat[]J]. The Journal of
Ecology, 1957 :533-545.

(7] RESE. BERYA Y M]. Jba B2 AL, 1998,

[8] Meers E, van Slycken S, Adriaensen K, et al. The use of bio-energy
crops (Zea mays) for °phytoattenuation” of heavy metals on moderately
contaminated soils: A field experiment[J]. Chemosphere,2010,78(1) :35-41.
[9] Hattab S,Dridi B,Chouba L,et al. Photosynthesis and growth respon-
ses of pea Pisum sativum L. under heavy metals stress[J]. Journal of
Environmental Sciences,2009,21(11) :1552-1556.

[10] Luque-Garcia J L, Cabezas-Sanchez P,Camara C. Proteomics as a tool
for examining the toxicity of heavy metals[J]. TrAC Trends in Analytical
Chemistry,2011,30(5) : 703-716.

[11] Sharma S S,Dietz K J. The significance of amino acids and amino acid-

L 1 5 ¥ 58 A=

derived molecules in plant responses and adaptation to heavy metal stress[J].
Journal of Experimental Botany,2006,57(4) :711-726.

[12] Drager D B,Desbrosses-Fonrouge A G,Krach C,et al. Two genes enco-
ding Arabidopsis halleri MTP1 metal transport proteins co-segregate with zinc
tolerance and account for high MTPI transcript levels[J]. The Plant Journal,
2004,39(3) :425-439.

[13] Mills R F, Krijger G C, Baccarini P J, et al. Functional expression of
AtHMA4,a P1B-type ATPase of the Zn/Co/Cd/Pb subclass[J]. The Plant
Journal,2003,35(2) :164-176.

[14] Song W Y,Sohn E J, Martinoia E, et al. Engineering tolerance and accu-
mulation of lead and cadmium in transgenic plants[J]. Nature Biotechnology,
2003,21(8):914-919.

[15] Coombes A J,Lepp N W,Phipps D A. The effect of copper on IAA-oxi-
dase activity in root tissue of barley ( Hordeum wulgare. cv Zephyr) [J].
Zeitschrift fuer Pflanzenphysiologie,1976,80(3) :236-242.

[16] Jiang W S,Liu D H,Xu P. Cd-induced system of defence in the garlic
root meristematic cells[J]. Biologia Plantarum,2009,53(2) : 369-372.

[17] He L L,Jiao Y M, Wang L H,et al. Advance in study of Pb,Zn,Cu and
Cd hyperaccumu lators[J]. Environmental Science and Technology , 2009, 32
(11) :120-123.

[18] Ferndndez J A, Aboal ] R,Real C,et al. A new moss biomonitoring
method for detecting sources of small scale pollution [ JJ]. Atmospheric
Environment, 2007,41(10) : 2098-2110.

[19] ZESCHR, SKREANE. SN2V VI & 5 FiE BEAE 0 10 A Y7 3 BR Ak 22 1
FRAYRE ¥ 1 5B T, B, 2006,12(27) :12-15.

PDF M AFfFH "pdfFactory Pro™ i H ARGl www. fineprint.cn



http://www.fineprint.cn

wF @ % 201410):169~173

- BRI -

[20] ZE&. HEEHEYN LR T5 4 A YL A Y fs bs i F R (D,
i bW A%, 2013.

[21] Giir N, Topdemir A. Effects of heavy metals(Cd,Cu,Pb,Hg) on pollen
germination and tube growth of quince ( Cydonia oblonga M.) and plum
(Prunus domestica 1. ) []J]. Fresenius Environmental Bulletin, 2005,14(1);
36-39.

[22] Panda S K, Choudhury S. Changes in nitrate reductase activity and
oxidative stress response in the moss Polytrichum commune subjected to
chromium, copper and zinc phytotoxicity [ J]. Brazilian Journal of Plant
Physiology,2005,17(2) :191-197.

[23] Dix H M. Environmental Pollutionf M. New York: Wiley,1981.

[24] SRLLPE. SRXHEYI I3 T ALY X A O HEITOL I R e H AR
2007,3(33) :23-24.

[25] Pahlsson A M B. Toxicity of heavy metals (Zn,Cu,Cd,Pb) to vascular
plants[ J]. Water, Air,and Soil Pollution,1989,47(3-4) :287-319.

[26] Wang B, Liu C Q, Wu Y. Effect of heavy metals on the activity of
external carbonic anhydrase of microalga Chlamydomonas reinhardtii and
microalgae from karst lakes[J]. Bulletin of environmental contamination and
toxicology,2005,74(2) : 227-233.

[27] KM Pb,Cd ¥5 4e i 38 X PR EBEAE Y AE KR & M [ D). B
B sUARL R %, 2005.

[28] Krzestowska M, Lenartowska M, Samardakiewicz S, et al. Lead
deposited in the cell wall of Funaria hygrometrica protonemata is not stable-
A remobilization can occur [ J]. Environmental pollution, 2010, 158 (1)
325-338.

[297] Bassi P,Basile A,Stefanini A,et al. Effects of lead on the nuclear repeti-
tive DNA of the mossFunaria hygrometrica (Bryophyta) [ J]. Protoplasma,
1995,188(1-2) :104-108.

[30] #xHez , R IBetfy, TRAKAL , 55, 4538 X IR B JL A0 A TS AR 195 M
L. RO PIBIST  2010,28(5) :606-611.

[31] #MgHE, Jr R, FHEF5. Pb.Cd B— K B A5 Je & b JRBE S L4k
PR IR LT, AR, 23(1) 169-72.

[32] BMg3E, Jr RWT, TS SRR T5 Yo b R PV BEAE BUAS I A9 R [T .
A AR ,2005,16(5) :982-984.

[33] #h<F5 7B, W [A), 45, Pb. Ni 38 4 K P BE BT E AL R 5010 3 Wil
0. BEFAAE 253241 5 2009, 20(4) :937-942.

[34] Fmpk, IR, FASRETHWESE M. b5 . EFER 2
AL, 1995:24-36.

[35] B A&, R ITTR ML R A YRR [M]. b5t . o E BB 2
i R ,1993.:299-302.

[36] kWt EE B REFEM LT FFER 2R, 1997,17(2) .
199-204.

[37] Bh3Ci, /Mo, ER L. AL TR B ZF T B R 4B AE K KRBT E AL
)RR LT]. Al R BERL 2224, 2004,23(1) :55-59, 38.

[38] Aleksandra N S,Iwona L,Ryszard C,et al. Activity of selected enzymes
in soil loaded with varied levels of heavy metals[]]. Acta Agrophysica,2006,8
(3):713-725.

[39] P, K. 4R X /NZ2 4 i) A KR AR LA LR T R I LT, 4
JbR 4R ,1991,6(3) : 70-75.

[40] ZFEHIMH, M5, RR % WH AT 8 (Plagiomnium acutum) i) i S HL
TR SR B A RELT D ARk BB AL A2 23R , 2012, 31(9) : 1665-1671.

[41] ZBXUE, ThM R, 2595 , 55, SRMD 38 T = b B2 0 00 40 ML A 55 ook
BEREF AT B A2, 2010,21(10) :2671-2676.

[42] JEHALT. Cu®t \Cd** 15 YL Hpitl X 25 3 IR BE (Hyprum fertile sendth)
BN T (D], AT - BT TLITIRE K, 2008.

[43] Branquinho C,Brown D H, Catarino F. The cellular location of Cu in
lichens and its effects on membrane integrity and chlorophyll fluorescence[ J].
Environ Exp Bot,1997,38:165-179.

[44] B BHLL 6 AGERNE, 55, 4 38 X 7K 2B A= A= R R i 4 SR Y
L], £ ARSI ,2009,28(6) :1112-1116.

[45] ZEBLAL, DRI, IRAEAE, 55, 40 Mo 360 X 0 5 B AL 4 A B A b Y 2 )
(7], vkl B4 , 2008, 6(28) :24-27.

[46] BRARAR, REFH, EAF,%. Ni.Pb.Cd 2 & Wil X4 4T B AL Bl AR 1
IR LT, 7k 1 RS54 5 2013, 4(27) - 228-223.

[47] Shaw J E,Jules S,Beer S C. Effects of met als on growth morphology
and reproduction of Cetatodon purpureus [ ]J]. Bryologist, 1991, 94 (3):
270-279.

(48] BR¥E/R. BEMYHE &R & BRI E L K 54 8 bl & B B
TeFR AR MDD, B - U )1 K% , 2006.

[49] Zm, G H, G, BBy SHIRELBISREW ] £5% %
& ,2006,25(2) : 201-206.

[50] Pott U, Turpin D H. Changes in atmospheric trace element deposition in
the Fraser Valley,BC,Canada from 1960 to 1993 measured by moss monito-
ring with Isothecium stoloniferum[]J]. Canadian Journal of Botany, 1996, 74
(8):1345-1353.

[51] AR, BT, KBOF, % BEEAEY RN K[ ELRE LR ER
. Bl R 2 248, 2000, 24 (5) : 64-68.

[52] Meenks J L D, Tuba Z, Csintalan Z. Eco- physiological responses of
Tortula ruralis upon transplantation around a power plant in west Hungary
[T].]J Hattori Bot Lab,1991,69:21-35.

Advance in the Effects of Heavy Metals on Bryophytes

WANG Qiang
(Zhejiang Museum of Natural History, Hangzhou,Zhejiang 310012)

Abstract: Heavy metal stress harm is widespread in the natural environment,and heavy metal pollution must take some

negative effect on the growth and development of plant. Bryophytes as a minimum higher plants,are very sensitive to the

change of the external environment. Researches of heavy metals on the growth and development of bryophyte in domestic

and overseas is not much, which is in the primary stage. In this paper, mang researches of Pb,Cd,Cu and other heavy

metals on moss were summarized,and the emphasis of further research was illuminated. For learning bryophyte was how

to adapt to the characteristics of the environment of heavy metals,and this paper would be the foundation of physiological

changes of related research,sets and provides the reference for correlational research.
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