E SR B & (Rept. Inst. Nat. Stu) — 23 —
#21% 1 23—34, 1990

FR S IRHKEEIC B 2V VEOIRERE 5 21 %

HATFHEMICB T 2 Y VOEAREEYCET 2% £ 2%

?

kR

pallll
=

Studies of the Cranes in Izumi, Kagoshima, Japan, 21.
Vegetal Winter Food for Grus monacha and G. vipio
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AERE L, BRERHATHICETZFAN, v F AV VERECET 2 ERATO—BREL
T, 19855 L Ve S h T W BEEOHT, YV OBERREEEYE T 255%, #IR (1988a, 1988b) D
BIMTH 2, BIFRTRYVOBRREEY L LTI BOEYLBHER SN, ZOHhTavyxrys, 7
0/ U4, A AQ2EEE ENFESEY LHESI N, ETRCBF2a VYA T, 7us 74
OHWEDEEHEE X, FESTbh:—EDKHET, £hEFh52g/dw/m, 43g/dw/mE EbD TEW I
Losbiro

L Lads, RIEORETE, YNVEZE> TEBICENZEDRENRRSON TS DOHHEL
LCH- 7 (FAH, 1985), SENIIZ DMCHEARK> T, 1988FEDTL D 1989FEDLKITH I T—EDK
HEERH L CFM2AE 21T 1

FEICHT> T, KEAZPRIEHSRTEE, FHEERZBERHEV TV Y VEESDOXNER
BER, AERAOY VO EAY ' R EOEEE2THVWIHATEERESOERK, RELFHAEL2>FEL-T
Wi RRu e BREKEEEE) | EkiE, BRKBERERT—, SBEFHOMK, @W{EHEDY
N OREEFEPIZ DOV THEE L THEW - RALKZ A SRR R, BIRS R RYIERE OMmtE
WCELHALTE2RETDH 5,

B E F &

FHEHIR D FETEE R THRM OB EIC D W T IR (1986) KR (1988a) IR TdH 3 D THEE
¥ 3, SEOFAER IZHATHETHRMENOXFRERDOFE T 5 HEE0,6ha D—FEDAKHETH D HilE

* ERIEEYEENTE B AREERE, Institute for Nature Study, National Science Museum
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DOFERXNe 8 LFEUHISTH S (Fig.1 Fig.2 Fig. 3)o I OAEIZERIARGRIED, KEIZAKEH L
s D REHBRNICH D, VIV ORI S ALEAKIB00m DITIEME B 5, BT 2 4 EDAHD >
BHALRDOAKHIZ19884F 13— % L T OHH & 2> T2 (Fig. 3), foAHIZTHEX DA & [k
OHHERETH 5,

FAEX E5mX5mD240D 7 0 v 7 25 1o YV SRE L CTHHABD19884FE11AL6—18HIC 2 hZh
D7ay 7ACEET I FERREBEMAE(7 0774, avF¥H5, SAHFYYY, EAKRINA)
D EERDEE & £ W T OEY) O ERRH (% . STEM NUMBER, f£¥#(: SCAPE NUM-
BER) 2 U7z > TREREALA (Fig. 4 2H) CHE L 7z BT 2 4 KHIC DWW TIE Fig. 11273 %
nEhDO 170y 7DAOHFER LIz,
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YIVORBEEZHFANL 1O, 20O 7oy 727 ¥ AGERL, 70y Z7OHRIZIm X 1m X1m
OB EZELRNE 2y N THEY, #HiFhOREL2Y LVORED SBHEL 2 (Fig. 2),

MR OBRERY ML > ThRYD DEBSRESNIEEZS5NS 3 # A%DI9894FE 2 H14HIZ, 20%
FRICRBENTZNFhOGERN L D ER E LT, 20emX20ecmBE & 15emD 25> 7Y > 7 L, 3mmA
VY aDWIZ A Y Y aNOLRASEL THRERXIRD H UL, £EE, ZRES B0F c/24K5H)
REFRIL 720 BEEET 2KH 3 RUMKBIHOE 1 7oy 705 bRKOHECTHRERZFEIL 72, % 2R
2, WX E U CHERICEE L 7R O ER & D 2R, EEREFEROBFETY V250R
EHERNIRELRNLUERZHEL, FHERANORER LKL 2, 272 ORORAEXRB TS YL
OREREE, LOWMYVEUEL V&7 0y 7BICHEL T,

AEEMERHAOY VORKFEIILAT OMEY TH % (Zipfth KRERUNEF #ME).

19884F— 1989 A HBHL 1837031
1988410 H30H 1739 (WIEER)
19884F11H 6 H 752001
19894 2H12H (WIEx 3°7)
BRRUER
# EBORER

1988FEFKICfTh L7z 4 O EEOMEFR OFERLER 1 Fig. da-c WWRTED TH %, 114, 2D
I Tl EOMNEIC L > THER2 T CHETCE 2RHTH 225, 1 ADIUE, T2 2 FHFHEONM
DERD BOFAETH 5 - dith LEOBHBOMBEL VLS THLEEZOND, o THEBONIR
FROMIZ, BIcko TRRZM OB LZES5DE2FRL TR SRV, WTFhoE
LEBOBEERL V2D THE>TWE EEZH1S (Fig. 38R),

707740k, BT AKEE BT 2 L, AH3SEKI000 GmX5m) THRH%S, AHIL, K
H2 RO 2 E AR SN T, AEXKEHOFEHE300 (5mX5m) 1, #KE (1988a,b) & it
BLUTHYTRSEA TR 2R DV BEEORWKHEE Z NS, AEXOMiz A2 & FERICERLT
WBZERTHNDL, &SI 2 OKHDOMIE %M 72 & EHOBERICIAIMEN T 2 A4 OB
T OEENE L K> Tw3 (Fig.4a), 2D & 3HICHEAFZGRZFR 707 74 DEF#EE & <
KLTWBEEZHNS,

2 X4 ¥V Y (Fig. 4b) 3—HIc BEE OB WIS 03D 543, IO WIHKIcH<L, 7ar774 LD
Y EEAFFLTWBIHMER>TVWE, ZORFEOHFIEBRERMEVLHATHY (LR, 1987),
ZOHOEB IR OHAREDITFETH S (FHE, 1986) LLIRERERBLCWE EFEZ 6N 5,

ZOIRAYYVIZ, YTHRMEANTHr A EENCET T 2KEBEET, & IKRHHEOERM T
FTEER1000/m 28 2 2 EEDOFEWHK SR SN 5,k 1 L/kH 2 3FALHAZRELE 1 7oy 70D
THo e SYFTHER LY FHET 2 — 5 EOLEHBR S N,

E XK vA (Fig. 4c) 13, 1987HEDOFE TIZ~ Y /314 Eleocharis acicularis ¥ 312 Z DFEX THR S
HZLBONTHMETH 5 12h3, SEIBEFTEENFEFEICELS 2oTwE, HTEDORESMO 3L
B %5 & —10emPAN LW - DFHE BRI L D AR CHAEESEHT 2D EeFE 2z oh b, 7%
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Fig. 4 Distribution maps for aerial parts of the four species in the same field on 17th Nov. 1988.
Each quadrate size is 5m X 5m.

A : Eleocharis kuroguwai 2 112774, B : Cyperus serotinus 3 X# ¥V, C: Scirpus

lineoratus £ AR F )4 and D : S. planiculmis 237 % ¥ # 5

#h IR R DR
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PHIL 707 T4DES CHELHEEDL SRVID, 4 2 DON DB # FERISWE T 2 FERLE
ol bEZOND,

IV F YA T3 Fig. 4dRT LD, FEKHTOT» 470y 27 IEREETHHET 0L TH-
7o THEXIRAYZ O I13BEEE L 2o ABH CIZIZRHECEWEE TOHML T3, Z ORBHHIZ1987412
BARERRELCBD, COFRIVFYATIOBEERIIBERS Aok IB6T5LE, bTh
1EORBTINRTOFEEE THEML 2 Lk, YBT3 2 OMEY O % $hERe 08
WHIZKE VLSRRI S WD (Fig. 3 8M), % 7-/KH 3131986, 1987 b BHEETEREL Tzl &a8
HoTxY, BEOREERCIFHEOHE L WAHMETHL LU RLTWS, aVFYH 7 BAET
i, BRTHEDCERENCAMLTBY 2 0R BV, THHMSEOMEMMETH S L L HICH
RBORIZ & 5KHOWHH Z OV OFEEERFSIF TR I RELBREFEZ SN D,

HWTRESR

HTEORERZHEE ST 2 C L I3k2 RBEBTHRELNH 5, FH— 3T S5 OREOHIUCIER 15
NEBETZ2L0I 2L ThHs, Flzdb T 1 NORERERNL DK, ZOFHEMTS 2 WES
BAEE20cmE TOLBE, 200 £ £I500kg D2 SEUH S R HIER Sk, B B OEHI
BHipd bbb L CHET oy 72fn $5EE 70y 7JROFHEDIES DX IAEL K2, &
OFFHE 2% 2 T, PRVHNTHEOROHEER 2 RD 2 13T OREOMR 2R > THIS
DRADBH B, FE—OEEATAERETH 5, H=I3AHOHHEEEIC L D T < HE S - RERBE
ERpRYDOBICDREZ EHFZ SN, M EOHFERY S IIHERTROREICIZ->oTWEIETH D,

ZDEIRFHETTRDo1H, EIRI0%LL EOBEHSIM T 5B & 15em (FKIE, 1988b) % THRLH
B0, 26m DRI S AGREI & o TUTOfR%2E 72 (Table 1, 2, 3),

2 TPHERDORERP S A THS L, M EHRERL S b FRINILEDR, 70774 B85ELHL,
BFEX (20cm X 20em X 15cm) OFIREMBTCHR S L, 15.8ff, DWW TIATVF¥HF 7L X RI VA
D2.2(8, SAHFYYVDLEELR> TS, £EERTRTAHBL L, 70 7455.49g LHEKRT, O
WTIAYFYHIDL.2lg, SAHFYYVD0.25g, MED/NIVE XKI VAL D0.16g L5 T3,
RERLEERICHAIL LEICR> TWwD, 4EEFTOVEIMETIE, WEMK.8ME, £HER7.10g,
WEE3.05g kol FRABEYNAUADOEDOERLEHRE Sid, YVOFRELL 2
WTEZEOLDRAESIT, FABENE,LSH LI, FI9ARIZIZA X OEL 1 EZTRD Sz,

ha¥y D ic#AE % L £ EE T1,776ke, BEEETI62kgE &0, FIEIORXOHEEME FRE, 1988b) &
HEERY, FEOHEEEEIZYUTHZ EHFZOND, LHELEYS, TRTOBIBL TEHAE
XEOSF BT TR E {, SERMHMIEE DKL ER2TIHEACIE S CHEBEFEORTBLHATD
%9,

RICHHEXDOFERE RS &, FRINL LI CEEALEORAEX THERBOKNBEREIBASN S,
BIAHZDIX I ERICASNIZI AT YY) ORERTH 2, CORBYNCEZRERLDLTHLT,
PR & FERTER ORE DEICELZ W EHIF S N MERAIBCHEL Twb, Zhidskicbidriz
£ CHREOSHIED CTHEFIT 2 2 L IWEBRT 2REFEORAVENIBREEZIO5N B,
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Table 1. Fresh weight, dry weight and number of tubers in each protected quadrate (20cm X 20cm X 15cm).

SPP. E.Kuroguwai C.serotinus S.lineoratus S.planiculmis OTHERS
L ] raxg 4 B, vy ek 'l EARINA IVETPNTS Z0H )
GHT NO. i F.W(g)D.wW(g) NO. F.W(g!D.W(g)i NO. F.¥(g) D.W(g) NO .
+* F &Y i 7 | HY rEE & : :
1 £ A ¢ 2 0.00.92.00 Q0 0.00 0.00 0 0.00 1 92.00 9__0.00 0.00
23 13 . 3.32+1.60 25 3.27 !1.62 2_0.00 1 0.00 0 9.00  2.00 2 0.00 . 0.00
44 3 1.36  0.69 3. 0.35 70.24. 0 0.000.00 ) 0.00 ' 0.00 Q- 0.00 2.00
s ) 0.00'0.90 0 0.90 . 5.00 90 . 0.00 0.00 0 0.00 0.00 N 0.0010.00 "
5 3 26  7.35 3.16 D_0.00 0.00 1 0.05 0.01 0 0.00  0.00 0. 0.00'0.00"
D 2 0.00 0.00 ¢ 0 _0.00°0.00 . 3 0.36 10.19 ¢ 0. 0.00 " 2.00 0 0.00 9.00°
3 H 13" 7.44 °3.40 2:0.00 ' 0.00° 2 .0.00:0.00¢ 0 0.00  0.00 010.00:0.00
3 ¥ 3-.-2.83 “1.12 ¢ 4 1.09 " 0.49 0. 0.00 ' 0.00 0 0.00'0.00 0. 0.00°0.00"
10 3 17! 6.15 - 2.92 0. 0.00:0.00 2 0.00 0.00 0 0.00:02.00 0 0.00 0.00
10 % 6 ' 1.44710.61 2°0.50 70.19 1 70.10 °0.04 D 0.00 0.00 0 '0.00 ' 2.00
12 1 26 8.52  3.32 2 _0.00'0.00 2 0.08 0.04 2 0.00 1 0.00 - 910.00 0.00
12 L 43 '11.35 - 4.335 2.0.00'0.00¢ 0 0.00 ' 0.00 0 0.00 2.00 010.00 0.00°
13 3 17 . 5.10°2.32 " 2:0.00:0.00 1.0.12 0.07 2 0.0010.00 9. 0.00:0.00
13 D 15 1.39 | 1.56 ' 9 0.00'!0.00! 010.00 . 0.00" 2 0.00 . 0.00 - 010.00:0.00
14 G 32 1 17.87 ' 7.92 ! 010.00:0.00" 3 0.1310.05 01 0.00 ' 2.00 0 .0.00 0.00]
17 8 T 2.3511.03 010.0010.00: 010.00:0.00"! 0! 0.00'0.00 0 0.0010.001
17 1 18 ¢ 4.84 :1.91 1. 0.1710.03 210.1110.05 ¢ 0 0.0010.00 0 :0.00'0.00:
17 F 23110.15 3.03 ° 0:0.0010.00 0 .0.00:0.00: 9 0.00'0.00" 0 ' 0.00:0.00
18 L 8! 4.08 1.60 " 010.00:0.00°" 010.00'9.00 0 0.00 1 0.00 010.00 0.00"
19 A 17 0 5.42 12.37 ' 1°0.05+10.02: 3572.35711.39 ' 0 . _0.00'0.00: 1 10.03:10.02
23 G 37.77 ' 16.01 ' 6.24 0.0.00!0.00 010.00 0.0013.20 ' 3.03:2.02° 0:0.0010.00]
LLoN 2' 0.00' 0,00 2_0.00 7.00 0 _2.0010.00 44.8] 21.36 3.88 0 _0.00 0.00
TOTAL i 47.77 120.76 51.75 36.00 5.42 2.59 48.00  3.51 ~1.84 48.01 26.39 10.90 ' 1.00 - 0.03 0.02 !
AVERAG E 13 5.81 ¢ 5.49 - 2.35 1.64'0.25 0.12 '2.18+'0.16 :0.08 '2.18 ' 1.21 '0.3010.05!90.00"'0.00
SD. F®@E&Z|13.99 ' 4.83 2.08 '5.2110.7010.35 7.23 0.53 10.29 19.33 1 4.56 1 1.88 0.21 1 0.0l  0.00

Table 2. Fresh

K2, FPHEXOHTRER

weight, dry weight and number of tubers in each non protected quadrate (20cmX20cmX15cm).

SPP. E.kuroguwai C.serotinus S.lineoratus - S.planiculmis OTHERS
7] I R-R AR =20y | ExEoNA IR 2 0/ ) Zofh
NO.or WEIGHT NO. F.W(g)D.Wig) NO. F.W(g)D.W(g) NO. F.W(g)D.W(g) NO. F.w(g)D.W(g) NO.F.W(g'D.W(g)
UADRAT ; ;58 [FY T ER @AM s E & 4 E WY 5 54
1 E 0 0.00 17 _2.66 ' 1.18 D 0.00 0.00 0.00 0__0.00 0.00
2 B il 0.00 11 _1.67 0.65 0 0.00 0.00 0 0.00 0 0.00 0.00
1 H 0_0.00 0.00 2 0.28 " 0.12 n_0.00 0.00 0__0.00 N 0.00  0.00
4K 0 9.00 0.00 1 _0.20 .10 01 0.00 0.00 0 0.00 0 0.00  C.00
6 B 3 _1.12 0.53 0 0.00  ©.00 0 0.00_0.00 0_0.00 0_0.00
7D 0 _0.00 0.00 0 _0.00 0.00 0 0.00 0.00 0 0.00 0 0.00
8 H 2 71.32 0.40 270,43 " 0.19 ! 010.0070.00 1 0.49 0.2 0 0.00
8 K 0 0.00  0.00 0 0.00 0.00 . 2 0.02 0.01 0 0.00 0. 0 0.00 0
10 B 0 0.00 1 0.00 0 _0.00 0.00 0 0.00  0.00 0__0.00 0. n_0.00 0
10 K 1_0.70  0.34 0 0.00 0.00 1 0.03 0.02 0_0.00 0.9 0 0.00 0
12 1 0 0.00 ' 0.00 1.0.30 0.16 010.0070.00 0 0.00 0.00 0 . 0.00 0.
12 L 6 2.78 ' 1.06 0 . 0.00 0.00 0 10.000.00" 0.0.00 0.00 0 _0.00 0.
13 B 0 0.00'0.00 " 2 0.000.00 0 0.00 0.00 0 0.00 0.00 0 0.00 0.
13 D 0 0.00 1 0.00 0 0.00 0.00 0 0.00  0.00 070.000.00 0 0.00 0.
14 G 2 70.69 ' 0.17 010.00 0.00 070.0010.00" 1 0.83 ' 0.39 070.00 0.00
17 B 371.38 1 0.67 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 010.00 a.
17 1 1 0.20 0.10 070.00 0.00 0 0.00 0.00: 0 _0.00 0.00 0 0.00 0
17 F 3 0.73'0.34 0_0.00 0.00 D 0.00  0.00 1.0.58 0.28 0 _0.00 0
18 L 1_0.50 0.19 0__0.000.00 0 0.00 0.00 170.41 ' 0.15 7 07 0.00 0.00
19 A 6 1.77  0.84 0 0.00 0.00 D 0.00 0.90 0 0.00 0.0 0 0.00 0
23 G 3.20 1.94 :0.96 0 0.00 0.00 0 0.00 0.00 1.28 0.51 0.1 070.00 0.00
11 N 0.64 0.32 0.16 0 0.00 0.00 0 0.00 0.00"4.48 0.85 0.2 0 0.00 0.00
TOTAL i ©B1.84 13.44  5.75 34.00 5.54  2.40 3.00 0.05_0.03  9.76 ' 3.67 1.45 0.00  0.00 . 0.00
AVERAGE _F ) ]1.4510.61 ' 0.26 ! 1.55  0.25 ( 0.11 | 0.14  0.00 ' 0.00 ' 0.44 0.17 0.07 0.00 0.00  0.00
SD. B #EZE]1.84 0.77 10.3374.00 "0.64 0.27 "0.46 ' 0.0l 0.00 0.99 0.29 0.12 0.00 . 0.00  0.00

K3, REREE (1 ha)

Table 3. Remains of tubers : Number, fresh and dry weight are expressed in mean values per hectare.

E.kuroguwai C.serotinus S.lineoratus S.planiculmis TOTAL
20294 ! 2N | EXEZLA I9EYN S & &t

NO F.Ww  D.¥  NO | F.¥ ["D.w ! NO F.W| D.W| NO F.W| D.W| NO | F.w]| D.W
/ha | Kg/hal Kg/hal /ha | Kg/hal Kg/hal /ha | Kg/hal

Kg/hal /ha | Kg/hal Kg/hal /ha | Kg/hal Kg/ha

PROTECTED 3,952 1,372 | 586 | 400 67 _ 20 | 545 40 21 | 545 302 _ 124 b.452 1,776 _ 762 |
NON PROTECTED | 362 | 153 __ 65 _ 386 | 631 27 34 1. o[ 1111 427 17 8e3 258 ' 109
REMAINS () 9.2% 11.1% 11.1% 94.4% -2.3% 62.6% 6.3% 1.5% 1.6% 20.3% 13.8% 13.3% 16.4% 14.5% 14.4%
MERREBCRER

1 EEREIAA R & NSRRI BRI Ic B B, K DBIEARIL 7oy ZicBL

THERERERRNIC L > THEB L Ta T, 2 EHRERZ OB 0BBIC X 2E0IES> D &
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PEEL, METZ2AXOEZMEL L FELZ AW, EAKIIIBE ERBEHI LS 1 7y o %
EB1227 0y 7T, TRCECHBENE ST (Fig. 5),
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Fig. 5 Relationship between the number of stems or scapes in 22 quadrates and the dry
weight of tubers surveyed in 0.16% of each 22 quadrates for the four species.
A : Eleocharis kuroguwai 7 0277 4, B : Cyperus serotinus X XH¥YV, C:
Scirpus lineoratus £ X5 ¥ WA and D : S.planiculmis 27 F ¥4 5
Solid lines show regression, and arrows indicate over-lapping.
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Fig. 6 Distribution map of turn up traces.

The values of turn up rate have been investigated at each quadrate on 14th Feb. 1989.
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Fig. 8 Comparison of dry weight of tubers in protected plots with those in non protected plots.
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Summary

In the paddy fields, in Izumi reclamed land in Kagoshima prefecture (Japan) various cranes,
— mainly more than seven thousands of Grus monacha and a thousand of G.vipio — migrate from
northern parts of China.

In the previous paper (Hagiwara 1988b), study of natural food for cranes, especially plants, has
been carried out. And nine plants were recognized as natural food for cranes. But the amount of
food eaten by cranes has not been clarifyed.

In this paper, the tubers amounts of favorite plants for cranes in the paddy field were investigated
precisely. Two types of plot were setted before end of November when cranes number is not so
high : one covered with a net to hinder the tubers from being fed by cranes and the other without
protection. After migration of cranes (late winter), the tubers under the soil has been investigated.
After comparing the values (numbers of tubers, fresh wight and dry weight) of both plots, it appears
that more than ninety percent of tubers for three species : Eleocharis kuroguwai, Scirpus lineoratus and
S. planiculmis (CYPERACEAE) has been eaten by cranes in this periode. The estimated in fresh
weight of eaten tubers reached about 1,518kg per hectare.

Fig. 2 Left : Setted plots covered by net to hinder the tubers from being fed by cranes (17th
Nov. 1988).
Right : Turning up of turbers under the plots(14th Feb. 1989).
RERORERG (1988F11H1TH) AN EHRAOREDIIRD (19894 2 A14H),
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Fig. 3 A growth of Eleocharis kuroguwai at surveyed paddy field(left), and a dense growth of
Scirpus pluniculmis and Echinochloa crus-galli in a 1 year-fallowed paddy field beside
the surveyed area(right). (Upper : 31th Aug. 1988, Middle : 17th Nov. 1988, Lower : 14th
Feb. 1989)
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