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1. 53F, RERCRFKEICH T 2HFOER

WK SN hEF R OMEOEBRRAMERFOFHEE TR U 2 % Table 1 (IR L 72, &R HK
FICREORHNMFLNFHENEL, F-EEBYRK (Photo 1) BV TWEED
FAEL, fRICKEVEREYRL.

Table 1. TInitial size of turion and tuber of Hydrilla.

T _Y%tgxn‘ - V&st@n - ' B-strain -
. Ebe; Turign . T_ul_)e7r¥ ‘;Turiol< ¥1Tl;her1 iuri%
Fresh ooy er 98,25  70.25 139.02 34.10 49.65 26.00
weight +18.16  + 8.00 +18.92 £ 3.71  + 7.53  + 3.36
_ (mg)  Ramge  31—250 39-142  47-204 27— 45  17-127 14— 46
ol Medn 17.23 18.95 19.23 14.54 17.22  13.82

+ 079 + 043 +£0.77 +0.65 +1.10 + 0.9
oy Range - 238 14-27 14— 22 12— 17 12— 25 10— 18

Photo 1. Propagules of Hydrilla (Y-strain).
Tubers (right) develop beneath the soil surface while turions (left) form
in the leaf axils.

WEHERUCHEDHFNERECRIBOFEICLNITo 7 (Photo 2). ZHIIKDER
FIEDOBEF N — v FANIAER, Fig 1 OB & ko7, Fig 1 d—E0MFp, &
DUIRTHFIMEE SN 2D E R LTV AEN, KRLE 1 RO 2220w Tid, F4&KR
WL, 25CHEIRALMGT (4B R) CI0HEEREZOHFELRL Tab. Fig
11K BE, YREGBRDOBALIETHZF, MEKICHFL TV E25, WEOHHIESF
LOHFEIEN o2, FTO%, 1OEOKRLIE AT 2 LIiIC K DFESF, HEIICEN
CHASE AL, KBEOEEN K& VW AR LR G 2 [0 B ofiELL
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Photo 2. Turion sprouting.

Sprouting (%)

Tuber

Turion

C Dark 5°C Dark-1 5°C Dark-2

Fig. 1-1. Effect of environmental conditions on sprouting of tubers and turions of
Y-strain.
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Turion

5°C Dark-2 Rest

Fig. 1-2. Effect of environmental conditions on sprouting of tubers and turions of
H-strain.

B Rdrid Y SRfk & BRI W O WFALER THEE, MSFIICEIFE L (Fig 1-3). ®ikh
WEDF D HHF RN D o 72, MBOFRMEE RS 0E, BREIIFAIE ZHCHEFT T
HENRBOON2Z EThHAL, TOH%, 10HOKBUET, AT TOMER U
ASEEHE L 7.

Sprouting (%)
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Tuber

Turion

25°C Dark 25°C Light-1 5°C Dark-1

Fig. 1-3. Effect of environmental conditions on sprouting of tubers and turions of
B-strain.
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Fig. 2. Effect of dark treatment on the elongation of tubers and turions.
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Fig. 3. Elongation of tubers and turions of H-strain under diflerent environmental
conditions.
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LEDHERIDYRUBRHEICBVL T, WEOHIEE L DKIRIGEVHAIZH A &
ENALMTE 5T F7, 3FMETRARBOES AR LY, HRHAR S KIEATZE
I h o7z, KE =22 0T 4 FMO 2 0FSRENTEFE L DIKIRAGE W = & p53fls
SNTHENY, WESTHOLBMRE L ABAH T CRRE L0 L, MERK
TR S RIS EAEA K X VWO T, ZRICHT AHEEE L L CHRIEASEVERGIC S 5
CHERE NS, £, Table ] EDREDHHIMEL DK E VBN D 5 7288, Zhid®
# BILEACET CELMERNGEVHEOHTICI AN F - DEEN LN S fTbnT:
oL HBEIND, 4B, BERUREOT S LHHIFEE OMMIERE EDENED 1.

2. ARV ECRDEIPBFORFICRIFTEE
GAz REAFEHF OEF I RIT T L P OMEN & BHFFICL Y Table 2 IR L 7.

Table 2. Effect of GA3 concentration on turion sprouting.

['urion of H-4 strain

GAj5 concentration

- Increased length (mm) Sprouting (%)
Control ' ©0.68:0.99 0
10ppm 8.40+2.60* 36.6
100ppm 13.76+3.32* 40.0
1,000ppm 3.87+ 2.51 0

Figures are Mean + bD
'''''' Significant at P=0.05

Table 2 12k % &, 3R L H# LT, 10ppm XM U 100ppm R THHEAHZBWT 5 %K
BCHELENROON. B 100ppm KB ABEREEHETH 7. LE Lo

5 1,000ppm R TRAIEX & 0F ELEGED OGN, MEEIMhO 2 MEXIC TR
WETH 7. F72, BBOFEICL A0 FH%E I} 10ppm X T36.6%, 100ppm X T40%
& HBRIED o 7o, — M GAy W ERH oMEAR L RE L, RIS T 2 R BER 2,
ERECHRENTHL. FOEBERAVS 7 0O EORFEIIH LT LB bR LRI NS,
—h, & GA; LBRX 2 B1F B RF ORI OFERFEIL % Fig. 4 1O7R L 725, BB
7 B2 10ppm [X K OF 100ppm K iZ B W THE LB ENAD b 7275, B KO
1,000ppm R Tidii & A EBD OGN h o/, VLY Y OEBERO U L 223
DRIRFTHE A ST B N B 5%, WEITKRIRAILE S Afl, HH0E IV VIZK - THER
RKFEZECHEE*SZT Vb DLH 5. L Leds, KIEDOITHICEKRZ ZRT 55
REBTIANLY VL DKRIRPFTHE S N 5. 2 0T ORFEOHE L, YL Vil
A% 10ppm 75 1000ppm DFEPHT, ~ DFEMGIZIE L, BEIMRE S Nz LD LRSI N A.
F7:, MEEROKBRLOHFICHE) VALY » HFROERLSFHALMI S L& R
Th5b.

RIS TAA MLEAEESF I RITT M4 Table 31278 L7z, R atid 2 APHE[X %5 L T
EhEPROONT, 10ppm KA DK E Do 28, MBREOFEL LGB LNL
Mot 7, BRESUBERILI-ZS LT, HERIZ0S ThHo7z. F72, [AAL
B L AREEOME N OBERBIZELE, Fig 5010 TH A0, 1ppm X TEERKTEIZ
ERAW L TV D DRFIFAEERPI 2 I cEh 70 TH .
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Fig. 4. Change in the increased length of turions by GAj treatment.

Table 3. Effect of IAA concentration on turion sprouting.

Turion of H-10 strain
IAA Concentration nitof Ottt ioialll.

I;Ed length (mm) Sp[mutiﬂ (%)
Control 0.3140.02 0
0.1ppm 0.43+0.13 0
1 ppm 0.41+0.02% 0
10 ppm 0.55+0.12 0

Figures are Mean+S.D.
''''' Significant at P<0.05
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Fig. 5. Change in the increased length of turions by IAA treatment.
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UEo#RLY, 2HBONE RNV EABEIZMLT, IAA LD GA; DBEA T ED
MFHFIIRECERERITTIEANHASHIZh o7, LA LLANS, TAA ML T,
SO ICHRENMEX, 100ppm & AV ik 1,000ppm THFOFF AL SN HE L H
N, 4%, SHLUCRE*LELTS.

3. %, BR, BERRUAEFRNEC MBI BEFOHRFEICRIFTEE

Hie DRLB 3T B H{RKEMOMF I DR % Table 4-1 B 4-2 127" L7z, Table
4IRL7@Y), SR LABEOKE SBAKMTIES D S BD SN, B LI
NDKESLOEICIZHAMARD SNl h 57,

T, H21 R Cf, MERICHELANELZDE GA;EKDATH o 7245, FO1th
KR X F 4R B RKICOBEF 3o o7, H-24 781, GA; KRB
X CHE BRSO b reds, diFERLEEXOATH - 72, H-35 Rk GA; IX
LRIRAEX CHER, B L AW A SN U HA42 %1, GA, XK &K EX
THERICEELZENEDONLY, HHERIEEDON L5 72, HY-2 R KB

Table 4-1. Effect of several treatments on turion of H-21, H-24, H-35 and H-42

strain.
Strain number Initial ~ F.W/5turions  Increased Sprouting
length (mm) 7M‘ ‘length (mm) (%)
Control 13.86+ 1.04  162.0 +£23.6 0.39+ 0.29 0
14-Light 13.17+ 0.28 132.0 + 8.5 1.36+ 1.89 20.0
yg Dotk 13.68+ 0.62 145.0 + 6.2 0.66+ 0.02 0
Chilled 13.09+ 0.49 142.3 +24.8 3.53+ 1.42 86.6
GAs 12.82+ 0.53 110.0 + 8.0 32.51+ 2.33* 66.6
 IAA 12.69% 0.12 86.3 + 3.2 1.43% 1.02 0
Control 13.53+ 1.23  91.6 +£21.7 1.10+ 0.60 0
14-Light 12.70+ 0.44 71.0 +18.3 0.81% 0.32 0
. Dark 12.51+ 0.35 67.0 £12.1 0.42+ 0.11 0
Chilled 11.57+ 0.65 70.6 +£19.7 10.66+ 0.90* 20.0
GA; 11.87+ 1.18 54,6 $11.5 39,71+ 8.95* 0
. 1AA 10.98+ 0.36 54.0 + 3.6 0.92+ 0.21 o
Control 13.56+ 0.26 99.6 +11.0 0.46% 0.17 o
14-Light 12.69+ 0.85 85.0 +21.3 0.88+ 0.65 0
Dark 13.67+ 0.18 97.3 +11.3 0.30+ 0.17 0
B gislied 12.03+ 0.33 87.0 + 5.5 1.38+ 0.33* 13.6
GAs 14.55+ 0.19 139.0 +22.3 8.40+ 2.93* 66.6
IAA 11.83+ 0.76 66.3 + 3.7 0.39+ 0.08 0
Control 15.65+ 0.94  157.3 +30.0 0.76% 0.31 0
14-Light 14.59+ 0.47 146.0 +22.7 0.84%+ 1.11 0
Dark 16.93+ 1.06 191.3 +18.8 0.08+ 1.11 0
H42 Chilted 15.07+ 0.09 172.3 +14.0 3.82+ 1.49" 0
GA, 14.55%+ 0.19 139.0 +£22.3 8.40+ 2.93* 0
IAA 14.81%+ 0.67  163.3 +36.6 0.91+ 0.15 0

Figures are Mean £ S.D.
Foen Significant at P = 0.05
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Table 4-2. Effect of several treatments on turion of HY-2, Mino, N-22 and Y strain.

: Initial F.W/5 turions Increased ASprouling .
Strain number
length (mm) (mg) length (mm) (%)
" Control  12.40+ 0.29  102.3 +£15.2  0.46% 0.45 0
14-Light 11.75+ 0.11 84.0 £14.9 2.36+ 2.24 0
Hy.g Dark 12.05+ 0.84 103.6 + 9.6 0.40+ 0.07 0
Chilled 10.89+ 0.49 78.0 +£14.0 4.94+ 0.69* 46.6
GAs 10.83+ 0.74 64.1 + 5.5 1.28+ 0.77 0
1AA 11.21+ 0.77 78.3 +11.5 0.30+ 0.15 0
"~ Control  15.10% 0.66  311.3 £69.5  0.25% 0.04 o
14-Light 15.30+ 1.46 290.3 +65.2 0.284 0.13 0
Min D27k 14.41+ 1.76 213.3 +21.5 0.29+ 0.08 0
Chilled 13.66+ 0.34 236.0 +13.1 1.94+ 1.22 60.0
GAs 13.25+ 0.97 184.3 +40.5 9.07+ 1.58* 60.0
~IAA 12.73+ 0.67 177.6 +49.6 0.23+ 0.08 0
Control  14.75+ 0.20  141.3 + 6.8  1.49% 0.55 0
14-Light 13.20+ 0.91 107.0 +13.0 1.15+ 0.44 0
N.gg Dark 14.89+ 0.66 135.0 +35.3 1.38+ 1.33 13.3
Chilled 13.31+ 1.54 121.3 +36.2 5.21+ 1.64* 86.6
GAs 11.92+ 0.84 95.3 +16.5 15.03+ 4.59* 80.0
~1AA 13.90+ 0.94 140.3 +18.1 4.38+ 0.53* 20.0
Control  15.05+ 0.71  218.3 +14.2  1.08+ 1.04  13.3
14-Light 13.16+ 0.76 167.3 +54.9 0.63+ 0.09 0
g Dark 14.83+ 1.10 240.0 +50.2 3.30% 4.75 6.6
Chilled 12.30+ 0.01 141.6 +15.6 7.14% 1.07* 100.0
GA4 12.79+ 0.66 93.3 +11.5 43.14+ 3.59* .3
IAA 13.30+ 0.43 207.3 +56.8 1.95+ 2.50 6.6

Figjres are Mean + S.D.
Fooen Significant at P = 0.05

AXIZBWTDA, BRERFHECHE L EHE L2, Mino R, MER I GA,
XD &HNH RO b ATA, B CRERLIEX AR A4 L7z, N-22 R#E I3 iR
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MAERIZ RO O Y RHE, GA; K& OB X CA 54 MEN 0 XD B 5
nrAt, BFIRUENERE Y BRI XTORAX CRAD S,

LED#R, GA;E 4 HY- 2 R R 2AMICBV T, MFOMELREL -2 &
DAL M o, LA LAads, $i3F (BB LT, H-24, H42 KU HY-2 %
HIZBWTRHOLNT, REFEMT GA; ST 2WHFMENA R D EEE SN, —F,
BAREET CHRIRFTRE 05| & & & 2 ARIBICHT L TH R CRE A HiE5 — v 253 ¢
CEVHLNIC R o7 Thb b 1) (R ERE RO F B IR S 0B S (H-24, H-35,
HY-2, N-22, Y), 2) FREXVHFFPEICED LN HHRHE (H-21, Mino), 3) f#
R TH B, HFIBOOA L VEM (H42) HiF5hsn. N-22 ZHERCY
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A7 O0EDOMWEFEHEFETALO—FEHHOEEYERTAHZ EHBELH»IZ% 572, Sas-
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Photo 3. Morphorogy of tuber
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BESET CREAEFL DFHVEFERLRL, | OEBLBRCARFIPHELL. —H,
HRME (RILTTERNEE) &2 DKRAEE4T) & L IiC K DIRE, FEFIEII50% DHEIFF
ED, B 2E X DKRIRAEVERNC S - 7.

2) GA; MBI AFEF OB FE L 10ppm KU 100ppm THEHL, EFEOMERE D
100ppm TRE & % o 727%%, [AA LB T AHFRAS AL RE B Shih o 7.

3)

8 RMMDIESH & Hak L THE4 % AL ATWEIFRI 2 RET L 2R, GAs L3

XEFRERLEXICBWT, AL TEREOMFOBFFREIHL, HREDKE» o7
$7, REBAERIZBWT, ZRAMMICELL3008HF Ny - 2RBDOLRL.
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Preliminary experiments on sprouting of Hydrilla

vegetative propagules.
Kiso ImanisHI, Yoko Okt and Kyojiro NAKAGAWA

Summary

Effects of various environmental conditions and growth regulators on sprouting of
Hydrilla vegetative propagules, tubers and turions were studied.

Sprouting percentages of tubers of Y and B strains were higher under 25C dark
condition than of turions, and the first cold treatment at 5C for 1 week completely
released both propagules from dormancy. In both propagules of H strain, the second
cold treatment at 5C for 1 week broke dormancy. However, 50% of them had not
been shown to be stimulated by the second cold treatment.

Sprouting and increase in length of turions were enhanced by gibberellic acid
(GA3) treatment at both 10ppm and 100ppm, whereas indoleacetic acid (IAA) was
less effective on sprouting of turions.

Turion sprouting of 8 strains was stimulated by both GAj; treatment and cold

treatment at 5C, and three patterns of turion sprouting were observed.
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