ﬂﬁélzﬁfﬁlﬂf

Research on Aquat|c Vegetablesv

o AR iﬁ

SRS AR B



P

miﬁim\

Research on Aquatic Vegetables

s~ o A o ﬁ MEE 344

AR F B AR

i S gt




Research on Aquatic Vegetables

Editor-in-Chief; KE Wei-dong .
Associate Editors-in-Chief: LIU Yi-man, HUANG Xin-fang, LIN Chu-fa
Board Members: DING Yi, WANG Jian-bo, KONG Qing-dong,
YE Yuan-ying, ZHU Hong-lian, LIU Yi-man, LIU Yu-ping,
LI Shuang-mei, LI Feng, YANG Bao-guo, LIN Chu-fa,
7ZHOU Guo-lin, KE Wei-dong, GUO Hong-bo, HUANG
Lai-chun, HUANG Xin-fang , PENG Jing, FU Xin-fa
Consultant: KONG Qing-dong




»

Hi

Tl

KEGRERENEENFOHEX, TEAF%EE X0 . F %
BN N N3N G ENCE SN P W3 Y
KERMFRERRNEREEFEML OE, 2 KPNEE, B4
IR T DTS SRV A WA EW =A== . R
IKAEBRFN AR RGO RS R A TR MR E T AR S H

1979 4F , M EFE L HIE FILKAR Je L Fo R FBIAL ) B RS %
IR RAS A BRIR K LE BRI I s R B, 2 Bk DU 3 )
FEBFETIT IRK A S BB IR AR R RO R B 98 . 23 B AR
IKAENIE 30 4RSS 7, I T B SRR B R BT e /K A B e R T
TR R R A BOK R R E M A K R F SR
K RHET ReEPF MR EREFEHR, BURT —E R
Bho AEGEERITLE K A B SEHT 5T J7 T BUAR I R , B0 R I T 2 SRt
FHTFERT 1979 ~ 2008 4% R KIESCHEAT IR IR, 48 IR KA R
RBEFE)— B, WAL ORI ; @t fE ;@A LUK 5tk
FH;QEREHT ; ORBEAR ; ©KEFEEL TS 6 M. HEL
TR FERBEFEXA BT T, BRI £ B R%E—HHE, X
XFRECF BB IR Z AL AT TITIE, FHFEB R X EN KRBT R
Ak , LAz %ot SR B B B R

A AR, R B T BT R R 2B AR BT B % B L K H1 32
L EWMBOHE . ABAEMNSKARRBIR B AR IS Fh Al %
TTHEFIMRARSHEER . B TRFAR, B8R R Z 42 B
MEfe, BIF IR EHIFIRIE,

W E
2009 4 10 A

|



G G S I U U

H =

F—8lo MRAR

KA B S R YRR ARAF SR GF veereervemreereesrminse s einnss s HIA
®HF XLH B #H F O fAE NEFE FERH EHE KREQ)

TK A 2 SR R VE TP AP BLURL I JTEE +evvvverrreeeeessasirnnneeeeseeneiinreeeesnraeteeeeeseeeeeaans

............................................. HEE FLHE F 4 #HE ¥ #H1)
K A B S R BT R ST AR

................................. FILE HHEF FExXHE tAE MERP LEE(9)
7K A g S IR BE IR 3¢ B R R e oo HER F ¥ XHF ALFE ¥ #(31)
JURR7K A BRS  BR AR 53-H7

................................. ¥ % FHIEE etk HEF EE LEKGI)
FRE WA H KK B SRR oo WIE XHF RARE HHAE)
RISV EFTILIR () wooverssssrnn HEA F 4 AR I (D)
REETH B EFHGITLEIR () woovvreeeeeeseoeee HEE $ 4 WERE I K(SH)
REE P RIIGIREBL (L) v eveervrrereemrnneesinessennnnns HEA kA JAEKS)
REE P B BEGTHEIL () -ovvveeerreeessreesssireenninennnns WEE LEA FAEK69)
RIS IRRILHER v oevnroveesssesse k% MRE LK ERH()
e B # AMEA ALA KAE Kuf FRL(T)
BEZEREGEMEE <oveerveerrereiremnriesnie et esar e naas & % HEER  2LE(87)
BRI EER RIS ILTIZL( ) wververvrreneesensvensieninnns 2 LiE K FLEA(94)
T R 2R TR IETE T LBFIT (TF) vreeevvrremrrrenensireessnnennne HLH Pk SLEA(98)
CEBIHRBREEIBIR (L)~ KHZ LK HIA ¥ # ZHE(02)
ETHEHIRRIIBI(F) -~ k3 LER HEZA ¥ # LH#(106)
EMEE KA B P R FMEDL  voveveverrennnnnneees H3H AP A FeF FRIEH(109)
TEERM R B TR R AR ARG R RNET - BEER FH HEAL(117)
BPA: BEVRUEIN RAPD APHT  woveerveesremerseessies REE HIEA ExH ¥ #(124)
AFIRFEYEIEG RAPD BEEAMT -ovevverenens REKR MEE FE H #(129)
Genetic Diversity of Nelumbo Accessions Revealed by RAPD

--------------------------- GUO Hong-bo, LI Shuang-mei, PENG Jing,and KE Wei-dong(137)
Isolation and Characterization of Microsatellite Markers in the Sacred Lotus
( Nelumbo ﬁucifera Gaertn, ) +eeerrereseretiiiini PAN Lei, QUAN Zhi-wu,

LI Shuang-mei,LIU Hong-gao , HUANG Xin-fang ,KE Wei-dong,and DING Yi(147)

BEZR B R A E R A M T B Finid
------ & & K B K A 23X FXE MNEHF AEZE T £52)

.1 -

[



KEFREFAR

RENELE ] BRIEER B RIIIL oveereerrmrsrmmnennns HIAE
SELIVEBPGHIER  oovermermeremmmrsemns s, LER
TR BRI LLBEIEL  --eorreeverereeeereeeseennnns A
2 IR R IR TIAE  wveeeereesrmesrnnessnnees HMILE LKA
prE2 - JEELEL eV ERTE SR Sy L&
BRI R R R B TP

.............................. MIA FEM& ¥ # H¥F

Zizania latifolia Turcz. Cultivated in China

...........................

RPN 32K B 5T
ETERAFE LSV
FLE taEk ¥ # ExE

EARCE Y PSR GNP A 22 S E S IPU -8
K¥}F HEER tax

b Y 5 R T SR R A

%% FHEHE ~ta%k
R R IR SRR
HEFR AKX FXHE B # NETP
ZFEEA AR AR E DRI Sk
HIA F % FxXH Ak MNEF H # ALHE
EZTFFE 3 NMMERZERBEMEENZER B E AR
HEER &2 ¥ etk FxH MNEFE B # AH
EGMERENSATHE - AHF LRE FER 8 #
B R R B B R e *#F
BRI TSV TRY LLARTIEGE  -evevevrnorrmnmnenns 2 % HIE
HMERRE 2SR TEBR, e ¥ % HLERK
R REESE IR EETE oo J8 E
HRpRBEIR P 10 2SR EE AR SR B B
BERWEMNIEERITFS o FE#K HEHE LKA
KAFRFIR 25 AP AR FHF XE

GIRSE RN R WIS {5 B REME ) RAPD F1 ISSR 4347
: B ¥ FEF

.........................................................

......................................................

JNEF F F

EuM B #

..................

.....................

...............
...............

..........................................

TSR BE I B 4 RBTS
HOERTEN A
3 DNA $2H RAPD {04k K510 Beat -+
AR P AR AR 2 dh R A
FRM FIER K#HF ALE ¥

............................................................

FLEAF

K
LARF
% #
LEFK

ES

B E

.....................................................................

...........................................................................

.............................................

........................

¥ #(162)
4 E (169)
B E#(174)
AR E(179)
REMK(184)

ZF A (189)

GUO Hong-bo, LI Shuang-mei,PENG Jing,and KE Wei-dong(194)

LR A (203)
K F
437 £ (208)

F #(213)

) £ (217)
HHF
% 40 % (220)
HHF
A& 4 .(226)
FHF
# & A(230)
X 3% (239)
B B4k (245)
] SUid (248)
X S (253) .
AR K (259)
% #(260)
AR (264)
TR % (269)

E 4% (276)
FLAK % (282)
ot 713 (285)
AT T4 (286)

F 4(291)



F_8D BEEER

IKRAEBEIEB RN ooeeeeeens ettt e e e a bt s aaaas ) 3L (298)
HERETRIIIEPIBE ooverereeernerreee FLRA MHHKX BRE -TAE AEE(300)
e Pey vy ) LIRS BAE#* HIFH H#FX HRE LKAKG04)
TERGHR R R R CR HOR B R SAT 5 B R

.............................. HIE 3K EHF ¥ #% ABK »} 743 (306)
M ETE IR FERR LR IR

.......................................... MEERE HHF HHL BEHK ¥  #(310)
SEFETT RN 3735 BUTETE crveverrererernereneenmencnnns LEFE H#HE BREMK #HEE(315)
JINEREF DRBELEE oo BBR#k HIEFH 4444 (318)
AL R AR P AR AR A

.......................................... LH MEM F M EFHF HEA20)
BEFEIT RN 03212 covvvermrininiiiinenen, FHEF XX#EH FHF F ¥ ¥ #0325
DB 2 BIGER oererereee MEA REK HHE KHF LKA
BDUH X ZE R SR ITRE R oveeemenneeineens XNH REM F 4 AEE(331)
FEEERA T IR IRAGIIT  coreererrerin e X SUi% LKA (334)
IR BERPERITIAEAIIT  creveeerrererreeemre i, XL#% ABEMA FTEAEK(337)
Eﬁ\%ﬁrﬁ'ﬁ(%)mttﬁﬁ% ......................................................... X'J)'L‘/‘ﬁ(343)
%ia%g;‘éﬁmﬂﬁ ..................................................................... 3] L% (346)
TR HRRT R IR R 018 4% B 2 5T B3 S5 AR S 40T

...................................................... NH LA B % EHE(348)
FHEHFETHEAR oo 2 3L5% (353)
F=80 BLRISFSREXE
REFFBEFEARBIGL ooeeeererrne HIER ¥ # HNEF ¥ %(356)
R LUIE T ST  ceeerrrerrerrnineniienaeenn ¥ ¥ HIF&E E#2(359)
HAHSOERBIYIER  oeoveerermeness Y # FHEZA NZF FHHF(361)
T E PN G UL - AT % # & % BHE FEZA FHF(365)
RGN TFIEIUIETFSY coecreerreremmmmereiaernianenninnn, ¥ # HIA EX4(370)
P FIFRFERYLEFERL ] vveererrenerernssennsennnnenens HEEA B # F ¥ & A373)
PRFIFHEEARIZIE R wovererererrerenirneneninniniannan HIE ¥ # & 4 & %£(377)
FERLLBEFE  orereeerrerere e MNEFE HEFR EHF B #£(379)
SIS B P Lk Ji7 o AR FER NEF KHF B #(381)
FREHBIREL R FEFIL evreereennnenn NEF HEE RHF B H(386)
RAFEBRIYTIGT cooorvvermremrrrermmnerecnnnnan. MNEFE HILE EHEF B #(390)
GUEEEFIRR oo ANEE FMEE HHF F M chAE FIRHE(39)
SRES £ 2SR AAF HEE TAE KHF  HRA(400)

. 3.

™1



KEREAL

BEEI LB FE oot ) £F T F(405)
IR RE AT ERZE TG A - ooeeeeeomnreennenenns KuE MEA EFF(407)
SOEy EKKEE
B MM GIRGHIHTR oo FER FmM RHF B #(414)
AR BNARMEL  ooooreerrerreeereenns 2 M ¥ B EHiRE NLUE AITAEA422)
ST A KRB IARBFST - oeerererememnn HIE FUKZE(426)
3 FRR L T KB AIMBL G ELBE  -eeveerememmrmmrseeereenii +HE HILAE
FxM ctAR XXH NEF B #H F o EHE ARLK FHRAE430)

IKFERE R HIERIFGE  veveeerrermerrersenmmmnnniniiann AR HMIA ¥ % E#3(435)
VIR TH X FERA B AE R R TR (EHR) - ALH B # ®HF ALK (438)
BUKE A R B HIBIGE oo HIEA AR FUEE(441)
FhEly FMEEK
BRI KA BRI woeeeerrrerreremmm et U 7 (446)
B RIKAEEIEE IR oo, XLk F & AT A (448)
RS AR B 5 S I R R B — BT o ovvemseneoemssensenesennens X1 S (453)
FEKAEBEERRETREAR e X% AR AT A (456)
FAFERKERERUATUARRRIVR ovoveeoemineesieeens a2 Lk (460)
SEGSAGUF AR IR FEB TG -vvevererereeeeemermmemmemmie ettt # I % (463)
SEBBE UG R FUEEIIFGE  coeorerrerrreerererennen e, FEM R LA 453K (465)
FERRP IR EEBIR  corevveerer e HArE ALK B EHK(469)
EZ K7 IES V) it FRM F 4 KHF MZE2)
HTE B BEIRIAIIRE  +vevrerreersremremnse i X sUs% AR K (477)
KITRUIBEE B FEZERITL  vvrerermremrremrrrtrs et ) sLs# (480)
KILHBM X EAFRBERBRIELOR e X%k AEER F 4 (483)
AR FEEERR T EIRLIE  oovereeeeneeeen F % ¥ # K&K FEAK486)
DU R BUR FETE R R i

.......................................... WK A MUE ATA  HEi(490)
BT BERR IR LE TR IS -ooevvvrererermmmrmriisii e FTE & (493)
EIMEAVLEE MEEEBRBEREAR e X SLi% FeR4 4R E(495)
LTI FEIRIY  orvevremrrermrmerererrnn e * %% HWIEE B #£(497)
FhEE N EFE R BRPEARBGELIE  cooreeererreremereenennnens *F MIEE B #(499)
S THERPFARF AL IR 3G A K B

.............................. ﬁ‘*’i’% *GJ'JZ?E §j ‘ﬁ’ B H ““f‘ft‘% 51"]35.-‘}2'(503)
WEFXT AR KR oeeeeeee ®R#F tAE FXME B #H MERF F 4(508)
EEAEXT =R MR A R 2R

.................. ¥¥ FHIi XNEF ¥ # ok 3 ARk

.4 -

T



B %

FABZEE KR oeeeeerereieneenns R L LR e DR LR PRI LR LRI LI EE x) L% (514)
%%ﬂ%ﬂzagxﬁﬁﬂgﬂjﬁgﬁ%ﬁfhﬁm%u@ ................................. b )‘U%(516)
%%@%ﬁﬁ%%iﬁ—'ﬁfﬁﬁ‘ﬁ .................................................................. ) x;g(520)
ﬁt&i&iﬁ%@;’ﬁ%ﬁiﬁ&* ................................................... z;:ﬂ*& ;z.]_;t_qz(szz)
E?@%ﬁ?ﬁi%ﬁﬁiﬁ% ........................... @ﬂﬁ ﬁ—gﬁ-% I & g: &(525)
ENGIEE R SUE  Fgah ip- 2 IEREIE I LY XM ®HF HLH AEK(529)
SFENED KEHEPE

Hy ﬁ%ﬁgﬁ”z“gﬁ”lﬁ@%ﬁﬁ%mﬁ ........................... x| L% %Lﬁﬂ(534)
ﬁ*%JL;}E%EE% ................................................... X) 3L i% ﬁ£$(539)
tﬁﬁﬁ%)‘é@?ﬁﬁ% ............................................................... LEK $ ,14.(542)
J“‘ﬁg}i_ﬁﬂ(gﬁ .......................................... &’L);i?ii X 2E #ﬂ#ﬁ-(SM)
FUMTEBHZESE  «-vooveeerer i LEER F +§-(545)
W%iﬁ&ﬁﬁﬁéﬂ%ﬁ?ﬁﬁﬁk&ﬁ%ﬁn&%ﬁ( g\) fgﬁ. ................................. (547)

+ 5.

T



CONTENTS

Part | . Germplasm Resources

Collection, Conversation, Evaluation and Utilization of Aquatic Vegetable Germplasm Resources
KE Wei-dong, HUANG Xin-fang, LIU Yi-man, PENG Jing, LI Feng, YE Yuan-ying,
LIU Yu-ping, LI Shuang-mei, FU Xin-fa, and HUANG Lai-chun -:-ccsreeeeeecernennee. (2)

Field Collection Methods for Aquatic Vegetable Germplasm Resources
KE Wei-dong, LIU Yi-man, LI Feng, HUANG Xin-fang, and PENG Jing ---+-+-++--- (11)

Research Overview of Aquatic Vegetable Germplasm Resources
KE Wei-dong, HUANG Xin-fang, LI Shuang-mei, YE Yuan-ying, LIU Yu-ping,
and KONG Qing-dong ««++++sssereseerimruniniiiiiiiiii ittt (19)

Progress in Research and Utilization of Aquatic Vegetable Germplasm Resources
KE Wei-dong, LI Feng, HUANG Xin-fang, LIU Yi-man, and PENG Jing «---+------ (31)

Nutrients Analysis of Several Aquatic Vegetables
PENG Jing, KE Wei-dong, YE Yuan-ying, LIU Yu-ping, LI Shuang-mei,
and KONG Qing-dong «+--«-eeseersrsunmssansiniiitiiiiiiiiiiiiiii s ceestenecne s (39)

Field Investigation of Aquatic Vegetable Germplasm Resources in Some Areas of Yunnan Province

KE Wei-dong, HUANG Xin-fang, LIU Yu-ping, and FU Xin-fa «cccoceceeremrocrecenn, (46)

Review on Lotus ( Nelumbo nucifera Gaerin. ) Resources and Breeding in China (Partl)
KE Wei-dong, LI Feng, LIU Yu-ping, and SUN Bing ««+:++eeesreesrarnercersinnnninunne. (51)

Review on Lotus ( Nelumbo nucifera Gaertn. ) Resources and Breeding in China (Part2)
KE Wei-dong, LI Feng, LIU Yu-ping, and SUN Bing -++++++++seessssersasranansrannnes (58)

Overview of Production and Studies on Chinese Water Bamboo ( Zizania Caduciflora Hand.

-Mazz. ) (Partl)

KE Wei-dong, KONG Qing-dong, and ZHOU Guo-lin «+++seessereereerrermemmmnneiannnn. (65)
Overview of Production and Studies on Chinese Water Bamboo ( Zizania Caduciflora Hand.
-Mazz. ) (Part2)

KE Wei-dong, KONG Qing-dong, and ZHOU Guo-lin «++++ssresesesssrsssiniisiniinunnns (69)

Advances in Research on Germplasm Resources of Chinese Taro [Colocaszia esculenta (L. )

.1

M



Schott |
HUANG Xin-fang, KE Wei-dong, YE Yuan-ying, and LI Shuang-mei ccoeeeeneeees (73)

Brief Introduction about Research on Gorgon Fruit
PENG Jing, KE Wei-dong, LIU Yi-man, HUANG Lai-chun, ZHU Hong-lian,

and LI Mingohua +ceeeeeessssssssssssssonsassssnssssssssisssas o css sy (79)
Advances in Research of Chinese Water Chestnut

LI Feng, KE Wei-dong, and LIU Yicman «-seeeeeeeeesnesarmesennnssmsnsessssnnnsenesenes (87)
Germplasm Resources and Their Studies on Chinese Water Spinach ( Ipomoea aquatica Forsk. )
(Partl)

LIU Yi-man, YE Yuan-ying, and KONG Qing-dong «eesesereesreesns e (94)

Germplasm Resources and Their Studies on Chinese Water Spinach (Ipomoea aquatica Forsk. )
(Part2)
LIU Yi-man, YE Yuan-ying, and KONG Qing-dong «+eseersresreesnransnr e (98)

The Germplasm Resources and Their Studies of Sagittaria trifolia var. sinensis in China (Partl)

HUANG Xin-fang, KONG Qing-dong, KE Wei-dong; PENG Jing,
and WANG Haicyang ««-eeeeseesrsresssnsesssesssanseness D R Rl (102)

The Germplasm Resources and Their Studies of Sagittaria trifolia var. sinensis in China (Part2)
HUANG Xin-fang, KONG Qing-dong, KE Wei-dong, PENG Jing,
and WANG Haicyang «--sesesessestsessessnsussssstssesssmmsnssssse et s (106)

Production and Utilization of Aquatic Vegetables in India
LIU Yi-man, KE Wei-dong, SUN Zhi-ping, and QIU Zheng-ming  «---reeoceeeeeses (109)
Genetic Diversity and Phylogenetic Relationship of Flower-lotus Cultivars ( Nelumbo) by RAPD

Markers
GUO Hong-bo, LI Shuang-mei, and KE Wei-dong «eoreeeessrnesessesssnsesesaenesnees (117)

Analysis of Wild Lotus with RAPD Markers
GUO Hong-bo, KE Wei-dong, LI Shuang-mei, and PENG Jing ~ weeeosesereesesenss (124)

Cluster Analysis of Nelumbo Accessions Based on RAPD Markers
GUO Hong-bo, KE Wei-dong, LI Shuang-mei, and PENG Jing  ccreereeereenseneee (129)

Genetic Diversity of Nelumbo Accessions Revealed by RAPD
GUO Hong-bo, LI Shuang-mei, PENG Jing, and KE Wei-dong ~ wreeeeesessersrerses (137)

Isolation and Characterization of Microsatellite Markers in the Sacred Lotus ( Nelumbo riucifera

Gaerin. )
PAN Lei, QUAN Zhi-wu, LI Shuang-mei, LIU Hong-gao, HUANG Xin-fang,

‘2.

T |



KE Wei-dong, and DING Yi  ceeerressrsssseessssssnsmnsesssssmsnsssssssesmsm st (147)

Microsatellite Molecular Markers Enrichment and Isolation by Magnetic Beads ( FIASCO protocol )

in Genome of Lotus ( Nelumbo nucifera Gaertn. )
PAN Lei, ZHENG Peng, XU Jie, QUAN Zhi-wu, LI Shuang-mei, LIU Hong-gao,
KE Wei-dong, and DING Yi  seersessssssasstssnsssssssnsmnssssesm s (152)

A Study on Classification and Breeding of Double Harvesting Water Bamboo ( Zizania Caduciflora

Hand. -Mazz. )
KE Wei-dong, KONG Qing-dong, and PENG Jing -+eeoeersereeseessnsessnennesnnessneses (162)

Classification of Water Bamboo ( Zizania Caduciflora Hand. -Mazz. ) Resources
KONG Qing-dong, KE Wei-dong, and YANG Bao-guo -eeeeesecusessennermeresseees (169)

Comparative Studies on Some Strains of Smut Fungus ( Ustilago Esculenta P. Henn)
KE Wei-dong, KONG Qing-dong, and ZHOU GUo-lin  cereeerrrereremannnansasanseiaees (174)

Comprehensive evaluation of Water Bamboo ( Zizania Caduciflora Hand. -Mazz. ) Germplasm Re-

sources

KE Wei-dong, KONG Qing-dong, PENG Jing, and YANG Bao-guo «--=eeeeereeerse (179)

Hierachical Clustering Analysis of Double Season Water Bamboo Germplasm Resources

KE Wei-dong, KONG Qing-dong, and YU Jia-lin ceeeeeeorenennnnnnennnnnnnrsnseneeienes (184)

Hierarchical Cluster Analysis and Comprehensive Evaluation of Zizania caduciflora Germplasm
KE Wei-dong, ZHOU Guo-lin, PENG Jing, HUANG Xin-fang, LIU Yu-ping,
and LI Shuang-mei  «c+resserereemssneess TSP TURU PRSPPI PEPEPRTY (189)

Zizania latifolia Turcz. Cultivated in China
GUO Hong-bo, LI Shuang-mei, PENG Jing, and KE Wei-dong ~ -srrecreeeesseeeresss (194)

Classification of Taro Germplasm Resources
YANG Bao-guo, and KONG Qing-dong -esseseseseesssnsssnensesssmsssmsmamssseseeeses (203)

The Evaluation on the Germplasm Resources of Taro [ Colocasia esculenta (L.) Schott. ] with

Numerous Cormels
HUANG Xin-fang, KE Wei-dong, YE Yuan-ying, PENG Jing, LI Shuang-mei,
LIU Yu-ping, LI Feng, ZHOU Guo-lin, and FU Xin-fa «e-seeeeerereecnmeeronmmenereses (208)

Diversity of Petiole and Bud Color and Observation of Taro [ Colocasia esculenta (L. ) Schott. ]
Shape of Taro Germplasm Resources with Numerous Cormels

HUANG Xin-fang, KE Wei-dong, YE Yuan-ying, LI Shuang-mei, PENG Jing,

LIU Yu-ping, and LT Feng cecsveseesssssresessesumsnsmnssssmsmssssss s (213)

Investigation on Storage Property of Taro Germplasm Resources

<3

| T



HUANG Xin-fang, KE Wei-dong, YE Yuan-ying, LI Feng, LI Shuang-mei,
PENG Jing, and LIU Yu-ping «+++++++eeeseeeessssummmmmninannnetitnitiiiiiine. (217)

Studies on Genetic Diversity of Germplasm Resources of Colocasia esculenta (L. ) Schott
HUANG Xin-fang, KE Wei-dong, YE Yuan-ying, LI Shuang-mei, PENG Jing,
LIU Yu-ping, LI Feng, HUANG Lai-chun, FU Xin-fa, and ZHU Hong-lian ~ ------ (220)

Evaluation and Screening of Three Types of Cultivar Population of Taro with Numerous Cormels in

Xeric Environment
HUANG Xin-fang, KE Wei-dong, LI Feng, LI Shuang-mei, LIU Yu-ping,
PENG Jing, LIU Yi-man, HUANG Lai-chun, and FU Xin-fa secceeereeccneneninn, (226)

Comparison of Significant Difference and Variability of Corm and Cormel Mass and Numbers a-
mong Three Types of Cultivar Population of Taro with Numerous Cormels

HUANG Xin-fang, KE Wei-dong, LI Feng, YE Yuan-ying, LI Shuang-mei,

LIU Yu-ping, PENG Jing, LIU Yi-man, FU Xin-fa, and HUANG Lai-chun = -:---- (230)

The Evaluation on the Germplasm Resources of Arrowhead (Sagittaria trifolia var. Sinensis)
HUANG Xin-fang, KONG Qing-dong, KE Wei-dong, PENG Jing, ZHOU Guo-lin,
AN LIU YHoITIAI #cvcetereereensssnentnsuenentnoneserusetsmnretstasaeesnnrararaearrasararareanane (239)

The Field Identification to Leaf Smut of Chinese Arrowhead Germplasm Resources
HUANG Xin-fang, KE Wei-dong, and ZHOU Guo-lin  «reeeeerereireiinenicniiaiiene. (245)

Comparative Research on Different Types of Chinese Arrowhead Germplasm Resources

LI Feng, KE Wei-dong, PENG Jing, and LIU Yi-man «+--csseseseeeesssesnaneanenen. (248)

Horticultural Classification of the Germplasm Resources of Water Calirap ( Trapa spp. )
PENG Jing, KONG Qing-dong, KE Wei-dong, and LIU Yi-man «ccccocoerecececeens (253)

“Meng Zhe Bi Qi”--A Elife Germplasm of Chinese Water Chestnut Resource [ Helenocharis dulcis

(Burm. F. ) ] from Yunnan
ZHOU Guo-lin, KONG Qing-dong, and KE Wei-dong «+++++sesssesserrersserninunnnn. (259)

Observations of 10 Accessions of Chinese Water Chestnut [ Helenocharis dulcis ( Burm. F.) ]

Materials
ZHOU Guo-lin, KE Wei-dong, and PENG Jing «+--++ereerreeessssasensninininnnininnian, (260)

Collection and Evaluation of Chinese Water Chestnut [ Helenocharis dulcis ( Burm. F. )] Germ-

plasm Resources
ZHOU Guo-lin, KE Wei-dong, KONG Qing-dong, PENG Jing, and DU Feng-zhen «-----

Comprehensive Evaluation of Water Dropwort ( Oenanthe spp. ) Germplasm Resourcés in China
e 4.

T



RAPD and ISSR Analysis of Genetic Diversity of Nasiurtium officinale R. Br. Germplasm

Resources

ZHAO Bo, LEI Cao-qi, CHEN Lu-na, KE Wei-dong, and WANG Jian-bo eseeeeee (276)

Resources and Their Classification of Common Cattail ( Typha orientalis Presl)
KE Wei-dong, and KONG Qing-dong «+--=teseeesrrsssesmesnnssnniniiinininsninnnnens (282)

Some Accessions of Seleng Wormwood Germplasm Resources

LI Shuang-mei, and YE Yuan-ying «---eetssoseesssesssssensmssismnnnsinn s, (285)

DNA Isolation, Optimization for RAPD-PCR and Primers Screening of Artemisia selengensis Turez.
LI Shuang-mei, GUO Hong-bo, HUANG Xin-fang, and KE Wei-dong «+«seecneeeeees (286)

Agronomic and Qualitative Characters Analysis of Different Types of Seleng Wormwood Cultivars
LI Shuang-mei, KE Wei-dong, HUANG Xin-fang, LIU Yi-man, PENG Jing,
YE Yuan-ying, and LI Feng «««+-sssseeeeesasacnsernoniurcssaiuiniiininnniiii e, (291)
Part . Genetic Breeding

Discussion on Breeding Methods of Aquatic Vegetables

LIU YHoIMAD - +vvcereresererruneennnuerunseessstnsmuseneseesnareoststnoresennemieeimmsssosans (298)
A Preliminary Study on Lotus Breeding Method
KONG Qing-dong, FU Xin-fa, YANG Bao-guo, YE Yuan-ying, and KE Wei-dong -+:-
................................................................................................ (300)
Utilization of Heterosis in Lotus
ZHOU Guo-lin, KE Wei-dong, FU Xin-fa, YANG Bao-guo, and KONG Qing-dong -:---
................................................................................................ (304)

Systematic Cluster Analysis of Some Nelumbo nucifera Gaertn. Germplasm Resources and its

Application on Breeding
KE Wei-dong, FU Xin-fa, HUANG Xin-fang, PENG Jing, ZHOU Guo-lin,

and YE Yuan-ying

Genetic Analysis of Some Quality and Agronomic Traits in Nelumbo Nucifera Gaertn.
KE Wei-dong, HUANG Xin-fang, FU Xin-fa, ZHOU Guo-lin, and PENG Jing - (310)

A New Lotus ( Nulumbo nucifera Gaerin. ) F; Hybrid-No. 3735
KONG Qing-dong, FU Xin-fa, ZHOU Guo-lin, and KE Wei-dong ~ ««=sseseeeseeeeee (315)

Maturity Comparison of Several Lotus Root Cultivars
.5,

T



ZHOU Guo-lin, KE Wei-dong, and FU Xin-fa ceccereeermrermsneenuetiiiiieeciaionniees

Evolvement and Utilization of Lotus Root ( Nelumbo nucifera Gaertn. ) Cultivars in Hubei Province

LIU Yi-man, WEI Yu-xiang, LI Feng, HUANG Xin-fang, and KE Wei-dong -:---- (320)

A New Lotus ( Nulumbo nucifera Gaertn. ) Cultivar ‘03-12°
KE Wei-dong, LIU Yi-man, HUANG Xin-fang, LI Feng, and PENG Jing -+ (325)

A New Double-harvest Water Bamboo Cultivar-‘ Ejiao No.2’
KE Wei-dong, ZHOU Guo-lin, FU Xin-fa, HUANG Xin-fang,
and KONG Qing-dong +++-sseeeesssrnnmmesionnmttemnitissittia s (327)

Water Bamboo Cultivars and Its Cultivation Techniques in Wuhan
LIU Yi-man, WEI Yu-xiang, LI Feng, and KE Wei-dong =--«ceseeecereeemrenanennceces (331)

Genetic Analysis on Characters of Water Spinach (Ipomoea aquatica Forsk. ) by Antificial Hybrid-
ization :

LIU Yi-man, and KONG Qing-dong «+««-++c+sseessssrummmeessininniiiiisssniniineien, (334)

Genetic Analyses on Several Quantitative Characters of Water Spinach (pomoea aquatica Forsk. )
LIU Yi-man, ZHOU Guo-lin, and KE Wei-dong +++++reseereersreremeiiinniinianni., (337)

Comparison Tests on Several Cultivars of Water Spinach (Ipomoea aquatica Forsk. )

LIU Yi-IAN = ocvreereresesenssacnmmnmnsntenieuessansuerssssessrensueserinssessmarsstasanansnses (343)

The Determination of Natural Hybrid Rate of Water Spinach (Ipomoea aquatica Forsk. )
LIU Y-TIAN  cteteereereennanenornerumntetensessaseseiasseriemnssssaessanssessensssstasasssseee (346)

Inheritance and Multiple Regression and Correlation of Yield Components in Water Spinach (/po-

moea aquatica)
LIU Yi-man, KE Wei-dong, PENG Jing, and HUANG Xin-fang --ceceeereerenenecnee (348)

Propagation Techniques of Water Spinach (Ipomoea aquatica Forsk. )
LIU YioINAm  cererecorereresnssoracnsiesaesersssssissscsnneesstsssssnnsronsasassossnsnasssssnne (353)

Partll. Tissue Culture and Rapid Propagation

Induction and Culture of Rhizome of Lotus ( Nelumbo nucifera Gaertn. ) in Test Tubes

KE Wei-dong, PENG Jing, LIU Yu-ping, and HUANG Xin-fang «secseveeeeerensene. (356)
Tissue Culture and Rapid Propagation of Nelumbo nucifera Gaertn.
PENG Jing, KE Wei-dong, and HUANG Xin-fang «+++-++eeesrssesverereesensinnnniunnn. (359)
Tissue Culture and Its Influenced Factors of Lotus ( Nelumbo nucifera Gaertn. )
PENG Jing, KE Wei-dong, LIU Yu-ping, and HUANG Xin-fang «-+-ceceeerererencees (361)
.6 -

> .



Observations on the Growth of Lotus ( Nelumbo nucifera Gaertn. ) Plants Propagated by Micro-rhi-

zZ0mes

PENG lJing, LI Feng, FU Xin-fa, KE Wei-dong, and HUANG Xin-fang «:--e:ooee (365)

In vitro Flowering Induced from Lotus ( Nelumbo nucifera Gaerin. ) Rhizome Terminal Bud Ex-

plants

PENG Jing, KE Wei-dong, and LI Han-hua sesseeesseessseemnneniinniinin, (370)
Production and Application of Lotus Root ( Nelumbo nucifera Gaertn. ) Plants Propagated by Mi-
cro-rhizomes

KE Wei-dong, PENG Jing, LI Feng, and ZHAO Chun «--:seessesenessnennesniinens (373)

Cultivation Techniques of Lotus Root ( Nelumbo nucifera Gaertn. ) Plants Propagated by Micro-rhi-

zomes

KE Wei-dong, PENG Jing, LI Feng, and ZHAO Chun «+++sssssssesememeenenennnnanenns (377)

Tissue Culture of Colocasia esculenta (L. ) Schott
LIU Yu-ping, KE Wei-dong, HUANG Xin-fang, and PENG Jing --r-cveeemeeseoernes (379)

Study on Tissue Culture and Its Correlative Factors of Colocasia esculenta (L. ) Schott

KE Wei-dong, LIU Yu-ping, HUANG Xin-fang, and PENG Jing «-cscreeveeeecrsenees (381)

Field Trial of in vitro Plantlets and in vitro Cormels of Taro [ Colocasia esculenta (L. ) Schott]
LIU Yu-ping, KE Wei-dong, HUANG Xin-fang, and PENG Jing -+-orreerrcerereenees (386)

Induction of in vitro Corms of Taro [ Colocasia esculenta (L. ) Schott ]
LIU Yu-ping, KE Wei-dong, HUANG Xin-fang, and PENG Jing ---tereeceorecereere (390)

Field Trial of Tissue Cultured Taro [ Colocasia esculenta (L. ) Schott ]
LIU Yu-ping, KE Wei-dong, HUANG Xin-fang, LI Feng, YE Yuan-ying,
and LI Shuang-mei

Studies on Technology for Virus-elimination and Rapid Propagation of Taro [ Colocasia esculenta

(L. ) Schott]
LIU Yu-ping, KE Wei-dong, YE Yuan-ying, HUANG Xin-fang,

and HUANG Laj-Chum  ceeeeeeseererssumratmsnarmasianienimtatamsesteareststnssststosasansans (400)

Tissue Culture of Sagittaria sagittifolia L.
LIU Yu-ping, and KE Wei-dong «ssecessssesseerasistmmioniiiiiininniieenii, (405)

Effects of Culture Condition on Microtuber Induction of Sagittaria sagittifolia 1.
ZHU Hong-lian, KE Wei-dong, and WANG Li-ping «eeceresreereeresmssnnrnecceninee (407)
Part]V. Growth and Development

Relationship between Clonal Architecture of Lotus ( Nelumbo nucifera Gaertn. ) and Environment
.7 .

| T



KE Wei-dong, LI Shuang-mei, HUANG Xin-fang, and PENG Jing «--ceecerreeeees (414)

Observation of Growth and Development of Lotus ( Nelumbo nucifera Gaertn. )
LI Feng, PENG Jing, HUANG Lai-chun, LIU Yi-man, and KE Wei-dong «-+«--:- (423)

Study on Developmental Law of Double Season Water Bamboo
'KE Wei-dong, and KONG Qing-dong -«+-e-sssesessusmmnmssnnininiiii, (426)

Observation and Comparison of Growing Development among Three Types of Taro with Multi-

cormels
HUANG Xin-fang, KE Wei-dong, LI Shuang-mei, YE Yuan-ying, LIU Yi-man,
LIU Yu-ping, PENG Jing, FU Xin-fa: LIN Chu-fa, and HUANG Lai-chun ««------- (430)

Study on Growth and Development of Water Dropwort ( Oenanthe clecumbens. )
YE Yuan-yine, KE Wei-dong, PENG Jing, and HUANG Xin-fang -«recceereececeeee (435)

Effect of Cutting Cotyledon on the Growth and Development of Water Spinach ( Jpomoea aquatica

Forsk. )
LIU Yi-man, PENG Jing, HUANG Xin-fang, and KE Wei-dong «+:reevrerreerieenen. (438)

A Study on the Growth of Rhizome in Common Cattail ( Typha latifolia L. )
KE Wei-dong, ZHOU Guo-lin, and KONG Qing-dong -++++++sssevressessesmmmeeinninns (441)

Part V. Breeding Techniques

Some Suggestions about the Development of Aquatic Vegetable in Hubei Province
KONG Qing-dong ««+e-eeeeeermrrmsrseenmmmiimintneitttitte it (446)

An Overview of Green Food Aquatic Vegetable Production
LIU Yi-man, LI-Feng, and KE Wei-dong «+++++-+-+eeeresernrsssssinieneeineninrimninen (448)

Some Problems about Field Test Design and Statistical Analysis of Vegetable
LIU YIoIMAN  cvcvceeeeeencasocnasttomnsarerensnsessamseessistsenenesnssensaesisssssssssnsesnsnes (453)

Propagation Techniques of Main Aquatic Vegetables
LIU Yi-man, FU Xin-fa, and KE Wei-dong ---e----+ feetteereeeereer e e eaeaaaaeaans (456)

The Status Quo of Agriculture Ministerial Standard Structural System of Pollution-free Aquatic

Vegetables
WEI Yu-xiang, and LIU Yi-man «eeeeeeeeeseesentemminionineeimiiii. (460)

The Occurrence and Control to Rhopalosiphum nymphaeae
KE Wei-dong «««-+=ss-ssesetessenserstantnnieeuttentensenntasttsteansaestessessssanesnnessenses (463)

The Occurrence and Control to Lotus Rhizome Rot
.8 -

1



