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Reproductive Growth and Competitive Ecology of
Arrowhead(Sagittaria trifolia L.)

1. Growth and Tuber Formation of Arrowhead under Several
Environmental Factors
Han, S. S.

ABSTRACT

Experiments were carried out to understand how much do the environmental factors affect growth and tuber
formation of arrowhead, Sagittaria trifolia L. The more the light transmittance decreased, the more the
numbers of leaves and floral axes decreased. The dry matter weight of tops and the number and the fresh
weight of formated tuber were significantly different between the light transmittance of more than 50% and
that of less than 30% at the 5% level of DMRT. Plant height, number and width of leaves, and number of
floral axis were affected by the light spectra. And the degree of their effects on growth of arrowhead was
different form the light spectrum. The natural light and the clear cellophane film were the most effective to
increase the number and the fresh weight of formated tuber and the green spectrum was the least effective to
do those. Plant height grown at 0-5cm water depth was shorter than that at 10-20cm water depth. The deeper
the water depth was, the lower the leaves number was. The fresh weight and the number of arrowhead tuber
were most produced at Ocm water depth and theose were least at 20cm water depth. The shoot growth and
the tuber formation of arrowhead was much increased with increase of the application rate of fertilizer. The
difference of the transplanted tuber size was not affected at the shoot growth, but tuber formation of
arrowhead was increased with increase of the transplanted tuber size. From viewing the effect of temperature

after rice heading, the shoot growth and the tuber formation at 35°C were also higher than those at 25C .

Key words : arrowhead, tuber formation, light transmittance, light spectrum, shoot growth, tuber size.
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Table 1. Dry weight of top, number and fresh weight of tuber of arrowhead produced under different light

transmittances.

Rate of light Dry weight of Number of tubers Fresh weight of Fresh weight
transmittance (%) top (g/pot) (No./pot) tuber (g/pot) /tuber (mg)

100 10la 89 .0a 27 .0a 303a

75 110a 76 .3a 24 3a 321a

50 125a 86.3a 25 2a 292a

30 75b 43.3b 7.9b 182b

20 75b 41.0b 7.5b 183b

Same letters within a column are not significantly different at the 5% level by Duncan’s multiple range test.
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Fig. 1. Effect of light transmittance rates on growth of arrowhead(Sagittaria trifolia L)
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Table 2. Effect of photo-selective material on dry top weight, tuber number and fresh tuber weight of
arrowhead (Sagittaria trifolia L .)

Photoselective Dry weight of Number of tubers Fresh weight of Fresh weight
materials top (g/pot) (No./pot) tuber (g/pot) /tuber (mg)
No material 101b 89.0a 27.0a 303a
Clear 140a 69.0a 22.0a 318a
Green 143a 4.7d 1.0c 213¢
Blue 101b 33.0c 8.6b 261b
Red 110b 52.6b 8.8b 167¢
Yellow 100b 35.0c 4. 1c 117d

Same letters within a column are not significantly different at the 5% level by Duncan’s multiple range test.
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Fig. 2. Effect of photoselective materials on growth of arrowhead (Sagittaria rrifolia L .)
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Fig. 3. Effect of submerged water depth on growth of arrowhead(Sagittaria trifolia 1)
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Table 3. Effect of submerged water depth on top dry weight, tuber number and fresh tuber weight of
arrowhead (Sagittaria trifolia L) .
Water depth

Dry weight of Number of tubers Fresh weight of Fresh weight

{cm) top (g/pot) {No./pot) tuber (g/pot) /tuber (mg)
0 185a 135.7a 32.9a 244b
3 134bc 79.7b 24 .4ab 306a
5 106¢ 77.7b 18.6bc 239b
10 155b 70.6b 13.9¢ 197¢
20 75d 36.3c 2.0d 55d

Same letters within a column are not significantly different at the 5% level by Duncan’s multiple range test.
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Table 4. Dry weight of top, number and fresh weight of arrowhead produced under different application

rates of fertilzers.

Application rate Dry weight of

Number of tubers

Fresh weight of Fresh weight

of fertilizer top (g/pot) (No./pot} tuber (g/pot) /tuber (mg)
(N-P,0,-K,0, kg/10a)
0-0-0 40c 23.0c 4.1b 178d
5-5-5 42¢ 28.0bc 5.5b 196¢
10-10-10 65b 36.0b 7.1b 197¢
15-15-15 70b 59.0a 12.7a 2155
20-20-20 80a 5t.7a 14, 1a 273a

Same letters within a column are not significantly different at the 5% level by Duncan’s multiple range test,
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Fig. 4. Effect of application rate of fertilizer on growth of arrowhead (Sagittaria trifolia L.)
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Table 5. Dry weight of top, number and fresh weight of tuber of arrowhead produced by different
sizes of tubers transplanted.

Size of tuber Dry weight of Number of tubers Fresh weight of Fresh weight
transplanted top (g/pot) (No./pot) tuber (g/pot) /tuber (mg)
(g/tuber)

Less than 0.1 80a 37c 8.1lc 21%ab
0.11-0.49 90a 71.7b 13.5b 188b
0.50-0.99 90a 86a 19.7a 229a
More than 1.0 95a 90a 21.4a 238a

Same letters within a column are not significantly different at the 5% level by Duncan’s multiple range test.

- 145-



70 ~

60

E

L
50 4

=

.o

2

= 40+

=4

E? —-0— less than 0.1g

—a— 0.11-0.49g
30 1 —o— 0.50-0.99g
i ——w—— more than 1g
20 ' —_—
Jul.1 Aug.1 Sept.1

40 A

E

<

g

>

5 30 1

o

<

Q4

£ 4

2

o

£

3 20

o

5

I

ot
10 T v ki L

Jul.1 Aug.1 Sept.1

25

20

15

10

Number of leaves (No./pot)

5 4

Jul.1 Aug.1 Sept. 1

0

Number of floral axis (No./pot)

Aug.1 Sept. 1

Date of observation (month/date)

Fig. 5. Changes in growth of arrowhead as affected by different weight of transplanted tuber
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Fig. 6. Effect of temperature after rice heading on growth of arrowhead(Sagirtaria trifolia 1..)

Table 6. Dry weight of top, number and fresh weight of tuber of arrowhead produced under different

temperatures,
Temperature Dry weight of Number of tubers Fresh weight of Fresh weight
(°C) top (g/pot) (No./pot) tuber (g/pot) /tuber (mg)
25 66.2 63.3 7.6 116
35 70.0 73.5 12.8 174

R, B, BE 9 ERE 35CAA 2o ffmelt AEEE BEY &l 35CeA
25Cell £ Agn (Y 6), # L sEES o thTEARET ERE ERRELS 25Cq 3t
S TR 35Ceol A 25ColA B B o &% 68% 3 50%7} @M=, FVe &4

- 147-



aegole] R M FAMES KA &R
2 245 gnshe Kl U FSEIES Wbt
£ BRI stde Bl A WERRERS R
3 B o HbE ZWEC s —HR BR
olvt HITFER FAll dAMe XY RS ¥

A
& qet,

PLbS] RS ot 2E WES e
ERE AT ko] HY At HokiEe]
L& el N E AH] WHEShT MR ¥AulS
Fomcol TRESH olel JLEfEl A 1o T Bkl
B HFEES) =7]el AHRIRICl A ST 4 9
oo} iERe) RINSHE SRS WiNshE &
#e 7 HEUL Lobw ueby wEY )
Blot ool &Eo] #IMAEIRC. e &
ool 4 RITE AHEBEIEIFY) Sl gebd
£ 4Ho] EFsy HTH ¥ PR 2
A WEY WY R e MY
ERE FEToEM WESHES TE 4
W AERERD RRES ERET 4 alosler 47d
o},

mw =

A WERS REEES @ o HEY &
R 3 MTESSERE EERS sl HE9
BERR PR M shed BRERRE &R
staab shele wb ohe 3 22 RS L
1. g £R 8 BEe FHe TEE=

BN 25 Hobstal EIES @hnst

dom RS Ftel 7 #ott. HE9

WEE EWE, BTHEe B ¥ 4ReEd

50%LLE Bl e KB AEET AU

Y 30% LIT gl Ae &g [KTFHEA.
CREe ER g HEY BHRS Bl

7 wekev #Ee bt wokth ERE

e SR A vt oty e Eithet

FEREEEEANA FoUth. WEE ZHES

EF ¥ BEDSEMENM W K kR

Mol HEE7F Ao, HTES #e} 458

< #HREESEEANM MY Hz Eiet

ERY SRR A g
3. EEE 0-5cm #kRA MR} 10-20cm 37k

(9]

- 148 -

FellA Aoa, #kiRe] HelArs FEh:
Mok, ER EEMe kR S@ 2
Rl uich. b mE, HTES B
3 OAREES Ocm HKERAAM M WStz
20cm FKFA A 7HE Al

CHEY ER, B P ERS REEC] ¥e

5 Emste ey EEHE RLE
of fAo]l Mrh. WES MLH HME ¥
WTE ¥oERe HERS IR B o
2} @instdck.

CHE TR ER £Re AFH fM

MR, b EHEANE 2 fe] U
vhORER B AER-S RMY TR &
&ol EF ghnstxict.

AR REME =2 HEe AEFES

ISCelA B} 25CoM 4 APz s
TS Breb ARSERE Hr).

5B XK

BT - LEE - GREFE. 1973, P

afste = HEY o BERA 23l
o] BARBTE 15(EWE)  69-75.

B - RSEHE L1992, = EHARER BE

o] AERAHER FHtEel B3 BB, 1 WE
HRES]  HSFE.  WEERESEE 12
(1) : 8-15,

. Harada, J., H. Manabe, and T. Tanaka.

1978 . Effect of light quality on the growth of
Sagintaria pygmaea, a perennial paddy
weed. Proc. 7th APWSS Conf, : 363-365.

. TRFBTRR - fRRA-TO3E - AhLMRHE - Erp s

1981. KHEZFEEREOEFICRIZTERE
HORME JFEmAEEE 23 81-86.

. EYREE. 1987, &Aolmeo) (Scirpus jun-

coides Roxb . )2] HEHERY kol TI W3,
EAERE KBTI
-118.

. FEHRBE. 1984, b EWAEE OCEENH

DEFEETEA) . BRE, Wrl:89-172.

. fRFE— - BHES— . 1980, * &4 AFbkH

BEOFHEBEOHERIIRIZTEROME.



10.

11,

14,

15,

19.

20.

. Pl

FEEWE SR GRIREE) 251 93-94.
1981, # & AFEED KT
1. ST 5 47-61.
1981. F*E# HFPkHE
BEOBFHBRE DRI RITTREDRIE.
BEERHE B (REEE) 26 55-56.

. 1982, Y ADEE

. lE— - BIREEK.

iz &tz“rvkiﬁ{’ﬁiﬂﬁr H IR DR
BB SRR 27 11-12,

) . 1983, FE¥ AE K
DEH L YIRS R TR OBE. B
HHPFC 28 1 187-193,

1983, # &4 HIHEDN
HEEIC B XTI ¥ iRKBIGEE B & USRIGED
R FEEEHZE BUBR 28 1 15-16.

. 1984, F ¥ NREED
E?ﬂlﬂﬁ%ﬁ: MBI RUBE 291 91-92.

. 1984, F T4 HRED
Wﬁﬁ#ﬁﬁt FHICHERET S 2, 30%HR.
BERHR 29 1 93-94.

. 1984, F & HOEE
u&&#ﬁ% HERTRE BUBE 29 95-96.

. 1985, Fx# AMED
ﬁ‘mkb T THEL U kSO
. BRI BB 30 35-36.

. 1985, F & AEESH
Etﬁﬁmﬂﬁﬂ X212, 30EE. BE
Wi BIsk 30: 37-38.

. 1985, FEF AIIHT
6%&5@%@1@&% BERRFE RISk 30 39
_40_

. 1987, 7KH BG4
t%yﬁXEEﬁa)Emﬂ_ﬁam%t e
HesHY) PR, 1 KHIC BT 2RFEOLETF
HRIEDHERS . BEREHIT 32(2) @ 136-143,

. 1987, HBKERIEES
lr)'?kf’é{mﬂ)ﬁi&t{ffﬁ@imﬁ 1
W RISk 327 93-94.

. 1988, kM SRR
X{Yﬁoﬁkﬁkw&%ﬁ% HERTRTE 33
(1) : 49-54.

. 1988 skiHBHELHE

23,

24,

25.

26.

27,

28.

29.

30.

31,

32.

33,

34,

35,

- 149 -

* ¥ AKEBOETFRIE & B F IS 24
HEAMY BHZE, B2 JkHIC BT B s
YRR s OMUE . MERRE 332
136-144,

. 1989, kM BFEAME
t%yﬁ%ﬁ@iﬁﬂkﬁ?tm%u MyasE
REAYY) BT, 3 MEOKIEWEES LU
SERRERCE . BEREHTIE 34(1) [ 19-26.

. 1989, JKHH EFEHS
FTEY ﬁi’;‘ﬁﬁﬁmiﬁﬂﬂ? EHEEICHY 24
RRSY BZE, $4R /KEIC BT DMEOKIER
WERER . BEETRT 34(2) D 154-162,

. 1989 JKH BEAHE

R4 iaﬁmﬁmétﬁﬂkﬁ? EHFICHT AL
HESMY) BZE, BSHR MEHS SOBERK LWL
FICRIZTER . FEHR 34(4) 1 299-307.
. 1981, ¥ ABHEHOEER L
YERES . (THHEE THEPORESE &L
1. KERSE. B0 81-100.,
SEF - kil - Bk - BOUR - 248K - F
#1992, Bohd) FR = BESHHA
7. sk 12(1) : 46-51.
SR - 37 E- ESE. 1975, IMEPR
o B3 BFE. BARFER 17(BW) [ 25-35.
L1983 WS =HE oM W BEE
R . @EEcE. 3(2) 1 223-245,
Al B %, 1986, KHEFEREEFES S
DEREX 2O, B 18 18 Bt TE
BSEH 27 167-183.
B 1990, FEEOERIMMERITICE
F3ARTABIVIVXXATOEELEY
BricBR 2EH7C. PRI 35(3) [ 239-244.
BB - HESHE. 1986, HEEIA-HES (REAR
BR) . KL - 1-298.
IS - AR . 1975, KA SEERE
ORET B S ERERRE DR, TR
BEclT 2 2, 305REER . MEH
20(5Y) : 79-81.
BHEE—. 1978, JkEAZELRENEEL %
ORikE. BARRPEREEE 3 485-497.
. 1984 KH BEAREE ¥ERHED
fERA L BHRRICARS 2B BEEMIZE 29 255



36.

37.

38.

39,

40.

-267.

BSRE - BERME. 1993, 2870 (Eleocharis
Kuroguwai Ohwi)e] R EEER 7
& REER . QREIE. 13(1) D 44-54,
FHILE - AHEE. 1981, LBEEL 5
HBIUCFELLZ 7 AD2, 308EIZ oW T
FERIRHZE BUBE 260 57-58.

S - BARE - 5 - Bk . Bl BN
o) EERS Ol B3 TR, WL |
(1) :21-29,

ROER - HERHE. 1983, &v)et WE AR
BFET ) AERER B ¥ 2B HEN o
Lol 2 B5E. @HERRE 3(2) D 129-136.
Yamagawa Shigeya, Kinya lde, Hisao
and Kunikazu Ueki, 1986.

Clonal Variation in effects of nitrogen appli-

Kobayashi

cation on growth and propagule production
of arrowhead, Sagittaria trifolia 1. Weed

41 .

42,

43,

- 150 -

R F - R

Res. Japan 31(1) : 41-50.

and . 1987. Clonal variation in
the effects of nitrogen applied to mother
plant on the sprouting behavior of tubers of
arrowhead, Sagittaria trifolia . Weed Res.
Japan 32(3) : 180-187.
LLFTEEEL - /IVPRSUEE - HEARIBAL. 1979, EBX
WIERDERE A €Y 7 (Sagittaria  irifolia
L)OEES IUKEROERICRITE.
HEHIE 24 81-85.

. . . 1983, %=
¥ AORENBRICOWT,  HEWZE S
280 13-14,

1979, 7kH B4EEHEE
SRR BRI, SVIERY 07 A DERLRE
FrElc o T, TR EESERE . 19!
191-217.



