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Fundamental Studies on Paddy Field Water Consumption

T . Evapotranspiration Variation of Some Crops

Yasuji NoMURA

(Department of Irrigation and Drainage Engineering, Faculty of Agriculture, Tottori University)

Experiments on the evapotranspiration and its seasonal variation during the
crop season to determine water requirment of crops described in this paper
were carried out using the phytotron of Kyusyu University and in the field.
In order to study seasonal variation of evapotranspiration for some crops,
the phytotron, which is controllable for meteorological factors, was used, and
the evapotranspiration curve of some crops:rice plant, ladino clover, etc, was
estimated.

Regarding the relation between evapotranspiration or transpiration of rice
plants and Citrus unshiu and solar radiation, the experiment was done by
using the phytotron and the field.

Main results of these experiments were as follows ;

1. The evapotranspiration curve of rice plants was fitted into Pearson’s I type
frequency distribution, and this curve shows maximum evapotranspiration
value between the tillering stage and the maturing stage.

2. On the other hand, in the evapotranspiration curve of ladino clover,
there was no maximum value between the seeding stage and the mowing
stage, but a monotonic increase. Its curve was fitted into Logistic Curve.

3. The relation between daily evapotranspiration of rice plants and daily
solar radiation for each growing stage in both phytotron and field, was
linear.

The effect of solar radiation on evapotranspiration was noticeable for the
stage between heading and flowering.

4. A similar relation was obtained for Citrus unshiu between daily transpi-
ration and daily solar radiation for each growing stage.
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PO KRR ECS U CEERER TH 5 BRI
DNTH, %< OWESRINTNAY, ERUEOK
HRHIZE AL A TIEE L = OFLEERER A sk B e dicid, BiER
HIFCRNE, BEREOMOKERRE T g STl
BAKERLZ BIC Ve Lindt» TRERTFOR
/e Phytotron (BRI EEMIMEEE) WKW (4~
KERED) | SU /70—, AZVXYVYIATITA, F
2 05 ¥R L CHRR B ORI, SRR
Hie DWW TIRE Uiz, F kKT OMEECOWT, |
HIHE & O ATE L OBFH% e Phytotron Pk X
CRHF A TR U R Lizo

Fir, A vOKRSYEBES RSB EHINC, TOXEHE
KA B 2B B & & & oML L
@, < Phytotron Pk XA ORE & &
L, KD v 74 RO, ROE
KT AEEIETA LR ANE L TN,

2. KOS HE R

2.1, seEREEE & ATE

Phytotron NO—FICHH Z HE WK~/ b & vilx
v (9I60cm, #80cm, & x35en, J5IE) A,
Tk E SR o EREHL, £ YKL CER
v (D w9k, A2 v 2 128k @Kk FEE % 20cn
iR 1 H 3 AR X Ui, il ki8S, Bima 7 A
4|, DR ATKNE, HTEEERTEREML,
O A OB & - Feo HALME U CRER
B33°~28°C, 28°~23°C, EELIE80~609%5C HIRIZH
HROEETCDH 5,

B, LEOEHETE e ABORE, X
3 E . Table 1, Fig. 1ok 5 ChH %,

Table 1 4 & Ik #E

SN =
1960 July. 4} 5y 1
July 4 26.5 3 | Aug. 5} woE W
v 28 65.0 15 v 30} IREIN
Aug. 4 76.5 18 | Sept. 19} B 7L
Sept. 1| 102.0 18 ” 25} N
// 9| 114.0 18 | Oct. 5} =W W

2.2. ZESBEE T OB

BT, BNCHICAER ENBBRTH D
b, WATIE T Y LW, FImEERCS
WTH IR T Y F DD o o

Rz B O I, WANWADATRREBEZ bR
B, T o CREMARDDENDKS K. Pearson
DB AT R U TH 7.

1. Pearson OphfEHR

Pearson ROERSAE y=F( 1B, #HHER

1 dy

¥ dx

FRESL, y=F@) PEOBERY LD © OEOKMCHE
HUCHART, BiMEanTaiks LT3R
INTND,
—fe. Pearson &% b Tldsd 5T,
OEBOTEHR X HHET %,
@THOELY LRI HIEZ, 3,
to, p3, p4 BEFT D,
OSHIGEEEET 5 L &I, Zh h il RECEN
T % BB DR T 5 EEZ b e L&A,
Sheppard OFIEA1T Do &0 LTEDNAE— A
VN R, pgs wa’ & TBE, po’=po=1, m'=p
=0, pe'=pna—Q/2), pg'=ps, pa'=va—A/Dp2
—(1/80), WEARLEE LIV E X, #h=uk &
T 50
@B1=ps / 13, Bo=pa/ths HEET B, vV B1 = &
, Ba=RIE
® K OO Y » THHEEEZBICTS0C, #
RIS K %EHHT 5,
Ke B1(Ba+ 3)2
4(4B,— 3B (282—381—6)
O—BRC LD A ST REL, TOEBEZO
~@OTHE L E— 2 ¥ P CHED T,
ZoCiE, IEASER I N, LOEBISERRO L
AT B,
K0, r=6(Bz—B1— 1)/(BB1—2B2-+ 6).
1m}ziL{r_2t rr+2)1/ By J
e ) VBt 252416 7+ 1)

%+ a
px2 + gx + 7

AR e=— 2 VE

be 1/ iz VBRGrF 2YEFI G 1)

ay/my=ag/mo=0/(my-+mg)

N myml mom?2

. T (my+mg+ 2)
b (m1 +m2)m1+ m2

" Tt 1)T (ng+ 1)

Yo=
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BEENE, 196047 A 4 B4 5104188 F o 107
ARiOd O, 7HRZEOKMMOFEEE Wi
FEETR >N, Pearson ROHME, 00X DihFE 58
BAEOT, T CREGOMHM OIS HEREKE dmy
BHRITEE L VTN TR TR DR TR -7 (Table
2) .

WE, f=9REFHELT, T L kDL
T =9 4p1=9.32, vg=11.497, v3=—0,0738, vy=28
4.73

u1=0,pp=v9—v42=11,395, pg=wz— 3vqvo+ 2143
=—11.045, py=vt— 4dvwz+ 6 v12v5— 3 v14=291.640

TRYD, o=1/ pg =3.376, pug——11.045<0¢H
b, VB =—0.2871<0 &b, HHERFAHEET
B %o

B1=0.08245, By — 2.2461, K=—0.03697<C0 % -
T, 52 bhindik Pearson ROz IMEE 2
bbb, LOERERDS &,

7=3.978, #(r+ 2)pg=—262.66<0TH LD my
Somg,my—1.365,m5—0.614, my+my=1.979, 5=15.3
41, a1=10.581, as=4.759, mqymi=1.529, mgom2=0.7

34, y0=9.394% 71 %,

BARBAETHHOT, ThaRbdl
—Fe__ M8, rt2
Bkm= =g TED 1078

LT R HEFERERI,

1.365 T 0.614
10,581 ( 1*‘4Ja3)+40

T=0 Ok %, Ymax = 13.3%m & /5%,
t 2 T LORER, T=t— 10.78 Tk %,

Fig. 113, #&pefEdiicd b, Table 333, JHRT
B A S R s L OV PG B S R, I BE
FHEERT,

Vb X s fifld b (0 ¥ T2 VK OKTRESRH
Bk, ORI EREBORMEE 5, ©
DX D A EiR e hEBHEH e LsT e T %,

2.3, £ B

IKFRDEHMER, IERFOEERDIBLA L VK
HAENCY > THREND B, 40, FF& VKM
BRI L, 2OK[RNTOEELR DI T 5o
HEFEImEELER L CIEL, CORRNE LA M5
TedIC b U, BEREEBIRE KL Chl, & O
D J S HEA A B EE £ T OFIfic B &SR EE R K
BOHBHHOFPEBEHEE LsZ &K Ui,

Y =9.394 ( 14 L )

iz,

s 57 Al B ANPINET! B4 Hoe S :
41, (mytmg)mirmz =3.861, T'(my+ 1)=1.214, FHREER, SV, MRS, oy JHem
05 3 A HR T ) L REARTEI A5 ¢SS A
Pl 1) 089520 Gn gt 25 —5.844, Ngp,  Uv HST SEIED MBEPITERAS < FAK, A
Table 2 I B FH H K B E
1960 July - . - Aug. - - -
. Voo | 1117 | o18~2a | 2531 18, 8~14 | 15~21 | 22~.28
0 1 2 3 4 5 6 7
t July 7! July 14| July 21| July 28| Aug. 4| Aug. 11| Aug. 18 | Aug- 25
S5 BT WOR 4 4.26 5.62 7.33 8.35 9.05 10.01 10.57
Y (mm)
Y4 () 0 0.26 1.62 3.33 4.35 5.05 6.01 6.57
' Sept. | Oct.
i R 99 5ell | 1218 | 19~25 | 46 S 3~9 | 10~16 | 17~23
8 9 10 11 12 13 14 15
! Sept. 1! Sept. 8 | Sept. 15| Sept. 22 | Sept. 29 | Oct. 6 | Oct. 13 | Oct. 20
Sﬁiﬁigﬂ %ié%fﬁﬁiﬁ 11.80 13.50 14.30 13.47 12.88 | 12.20 9.64 8.33
Y-4 () 7.80 9.50 10.30 9.47 8.88 8.20 | 5.64 4.33
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|
Ymax=13.39

1=10.78(T=0) )
a i xasa<1 _,,,,:,I_: )06‘44—4 0
5k Y=9,394 (1 +10 r81 4,759
r July .
ol HJ 20 0 Aug g 20 30 Sep-10 20
U N P R S — } ferprr— bt : b
0 1 2 3 4 5 6 8 9 10 11 t
b vty e R W T 3 r kL
HLHE I
Fig. 1 # % ¥ & ih
Table. 3 AR B ESe B R +s X OV FE H e, WRAIA
# i . | S A A R
t % 3E Bk o DOIMBIAF
1960 Cinm) l (mm)
July  4-10 0 (July 7 4.00 | | 28.13
11-17 1¢ » 14 4.26 | 31.91
18-24 2 ¢ » 2 5.62 | 39.20
25-31 3¢~ 29 7.33 | 47.45
Aug. 17 4 (Aug. 4 8.35 55.98
8-14 5( » 11 9.05 64.42
15-21 6 ( » 18 10.01 72.34
2228 70~ 25 10.57 79.47
ngj' 8 (Sept. 1) | 11.80 12.21 85.48
Sept. 511 9(~ 8 13.50 12.87 90.08
12-18 | 10 ( ~ 15) 14.30 13.27 92,91
1925 | 11 ¢ » 22 13.47 13.37 93.58
Oct.
%65 12 ( » 29 12.88 13.07 91.48
Oct 3-9 | 13 (Oct. 6) 12.20 12.25 85.77
10-16 | 14 ¢ » 13) 9.64 10.70 74.91
17-18 | 15 ( » 20) 8.33 9.16 18.31
1,051.42
(107days)
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3. ST sHO—NOEREBHE

3.1, EmEBLIAR

Phytotron NO—F|ICWA T iIC i -7 b &2 8y
s vy (E&50cm) 2@, El2aRppr+EeEL,
BitJEa35emd Ukeo BIEMRZ v (P, R#E30cm),
Mz vy (HEESOem) 35V 7 an—rmEBEL
< U Xy FEBECHEKERE Uico HITFKALEF
Wik D3BemTdh 5, AL, ERIT, TEBET T
B E25°~20°C, 1%20°~15°C, EREr1E80~50%4TH -
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3.2. EREEBLZOHE

HERBEATLHAR OKE, 7Y/ 7a—~0E
HEBEE, Foe7 3, WA SRR VO TKTO
BAO X 5w BkiEd d o e R X3, BiE
B A &0 X S ICHEIN S, BFHER, B LR
b Cila TREDHD, FOMEERRZTEINL, 2
C— A BN T OHEERFERCGEL, TOHRRBRIF
W 5N D R s TR IR K SEDNLE R & D,
FOBRECHEIN A FRERBECHET L5 5
o Thbb, “ERMEBOREMZMITLEREE R HE
FOHOOEKE LT, HARAEREL CHEREE D
RRRAEVC AT S WCHE - CIREDEE R §27 &
WHRED b & Logistic dlifi & Frd 5 —HDIELH
BATR L CH,

1. Logistic iz

Logistic ghigtd, —BrklcEbans,
K T, (I)(f):a0+ait+ ...... tan tr

Y =
T4ef® K:Y OEIR{E (t—>c0)

o OR S EE IS AL, ¢ =ao-tait, edo =
m, ay=—a LR,

_ K
Y= rmear b

(1) L% ¢t T3

dy Yy _a y2
7ﬁﬁ~ayf<1 7r)_JzY L¥: (2)

ERn s Y oBIEER Y LB T 5 2
Lbic, YAchHUTHIEShD B2 Db, a>0
B to—o0 T Y=0, t—+oeoTY=K QIUEL,
o @>0, 0<Y<K Of&pTI dY/dis0 THb
b, COZOOBREOREICE, A « SMEE

HEUTRG B U LR AN T 5o (2) K%
BOEATS L,

a2y Y 2Y

=Y (1= ) 1% 2

s, Y=K/2 WHEET S, TDOLED t O
(L) xb o =A/a)elogem (4)
Logistic fiigitd, JEMECH D —HCHWDON B
NEHEEOEBRRECTh S, HETEBER, K

m, a PEDTHBDCtE Y Lol 3 HbidiuE
TEBD, T T CRINROMESEINR SRR T S
WEHEFIFT 5, (2) RXD Y OHEESEmMER

1 dYy _ = a
v oa T 'Y (5
de, dY AR A, AY ©ledng, At=1 23h
i,
AY a
v~ ¥ (6
BisBo AY/Y=R, a=p, —a/K=q L3I
R — 5+ q¥ (7)

ERIOBNERET p, q OEERD a, K &k
T 5, m FPSET A ML FERERA Y=K/2 i
I BREA - AR LTRSS (4) ROBFELD m
BRETBETH D, I L, RMMOEMEFHROE
LD RIRACH 72D, RHDE 2 bRzl
EEaEhWanEsE, (1) LEERLT

m = (K/Y—1)eat (8)

TOREH - T m OEFRFIGO L, Y OENLBN
LOPEEL TR OTEEE AN S, ZMEI55R]
D52 B O hdll { WEEL T B a1, 4
RFDt &Y OFHE Ym=2Y/n, tm=@+1)/2
GrtZL t OKEE (1, n) &2F3) % (8) ReflA
L

m= (K/Ym—1)ean+1/2 1 ) m RPET 5,

PIECREMIE IR DD, MBOEREOMDER
HER, (=00 Y off, Yo % (1) Rk vFHEL
(7) RoOBBKRLY

AY; =Yiy1 — Y =R Yy
= (p+q¥: ) Yi =p Yi + q YVi? (9)
ERERCENS R REINE T X0,
2. o BEEEORE

WP FERIC kb,  Logistic fhigt & EL

TEOREIPERET 5, (1) LD
K _ K
YO = Appemar ¥ W = gy
L7 Db,
L o 1 legah
vain~ "M v TR a0

hid¥, 2, h, KEEHTH300, 1/YO, &

1Y (+h) 2 RERERCS 5, s, 1/YW®) &1/
Y(+h) &R s - mEEKCHEMI X DEERE
NegsEs besa b, (1) RcwEs &Z2D0
%, T7bb Logistic fiftORELXRD D 5, EX
Fc—kElRx dohE 50k, FHDLAnTET
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3. %= B I tr =1.4032 75 %,

B Ukegkhiz, 196145108 4 B X p 1962451 161 Fig. 2 wk\we, ity IRzesniiEihsg, i
ECODOT, BAZEO THEchY, £MHOFEE 1, COMWMEEHRTH D, (10 Rk Th=
AR EOEF» DA g L (Table 4) 1, k=8.871, a= 0.5926, Y=1/Y(+1), X=1/

Table 4 MM 5 ¥ B HER & &
1962
5 Nov. Dec.
1961 Oct. 4~18 1 o =3 3~17 | 49 n 3~17 . jin. 2~16
. 0 1 2 3 4 5 6
Oct. 11 Oct. 26 | Nov. 10 | Nov. 25 | Dec. 10 | Dec. 25 | Jan. 9
i E(ﬁ)g&%ﬂ(i 2.81 3.64 5.29 6.31 8.22 8.16 8.30
ﬁﬁq”%ﬁg@ﬁ&ﬁ 2.69 3.80 5.09 6.38 7.44 8.15 8.54
(R) =np+ (Y] q Y@ =4huZ, ¥ =0.5520X40.05042 750, FHE
(YR) = [AY) = (¥) p+ (Y2) q DGR —IREJ 5580 B, Logistic HifRDIRE DT
(R} = 1.2541, n=6, (Y] =34.43, (AY) = HbhZ,
5.49, [(Y2) =223.10, p =0.5926, q =--0.0668, a 4. % B I

=P =0.5926, K = —p/q=8.871 T/xbb, JAHE
HFHER 8.8T1m LT 5, RICHEROZE AL, Y =
K/2=4.436 €t =10MifcEs0Cct=0, 1, 2
O 3WAED Yo OFHEERD, Yn =3.91, tn =12
LT (8) RIARALT m=2.206%75 5, X TR
Bl

8.871
T12.296¢—0.50267 an

Lk, t=0KBIBY Ofl, Yo =2.691, Y: OfF
i,
AY =pY+qY2=0.5926Y —0.0668Y2 jz. ) Table

KT O T, KB EF/RN196242 H 8 1 LD

5 AZBHFTCOERYAV, 7HZ oIS by
TR O AEF R X D dhiRUoE Lz (Tabled),

Zilhsiz, t=THRCHEIDTt=5~9d5HA
OY: OEHfEARDT, tn =7, Yn =9.822%5 %,
(8) RICMALTMm=36.1842 75, X - CRp>DHh
R,

Y = 22517 (12)
At =7.540 T, Y=11.259CH %, (12) RO

SR SR 21T/ - 7 (Table 6) o Fig.3 OHlfR
T R, dhip 03 2o ndE iR <o 5,

5D X HWCHRREHET Do Flls 1, (4) RXD
Y (mm)
101 Ymax =38, 871
.00
[} . 3
B 8.871
7dL Y; 1+2.29684\).5926!
dt 51~
2 dy Y
g [ PR
v ® & =0-5926Y (1 ol )
1 ./ ]
ct. Nov. Dec. Jan 30 5 10 15 20 25
ol25§0 5 10 1520 25 30 5 10 15 20 25 30 5 10 15 20 95
A‘ I' ' A i' 1 k] ; L L L 3 1 T ] T T
— 1 0 1 2 4 5 6 7t

Fig. 2 ZRMEMNGE LRI EGEE R (R 1)
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Table 5 & e =t iy %

1 k] ¢ Y¢ 4Yy R=4Y;: /Y Y:2 1/Y: 1/Y 41
Fed. |
1962 8~14 0 (Feb. 11) 0.92 0.44 0.4783 0.85 1.0870 0.7353
15~21 1¢ » 18) 1.36 .51 .3750 1.85 0.7353 .5348
22~28 2( » 25 1.87 1.05 .5615 3.50 .5348 .3425
Mar. 1~ 7 3 (Mar. 4) 2.92 1.28 .4384 8.53 .3425 .2381
8~14 4 ¢ » 1 4.20 1.67 .3976 17.64 .2381 1704
15~21 5 » 18) 5.87 1.42 .2419 34.46 1704 L1372
22~28 6 ( » 25 7.29 2.43 .3333 53.14 1372 .1029
29A~?r4; 7 (Apr. 1 9.72 2.33 .2397 94.48 .1029 .0830
5~11 8¢ » 8 12.05 2.13 .1768 145.20 .0830 .0705
12~18 9(C » 15 14.18 1.80 .1269 201.07 .0705 .0626
19~251 10 ¢ » 22) 15.98 3.86 2416 255.36 .0626 .0504
26N~Iaa}2/ 11 ¢ » 29 19.84 0.29 L0146 393.63 .0604 .0497
3~ 9| 12 (May 6) 20.13 | 2.48 1232 405.22 .0497 .0442
10~16| 13 ¢ » 13) 22.61 —0.51 —0.0226 511.21 .0442 .0452
17~23 | 14 ¢ » 20) (22.10) .0452
B 138.94 21.18 3.7262 2126.14

5. ZEFsEmiroOS

Table 6 Y )¢t dY/dt
(1) L% e ey TE

t et |y Y jdt
! ,‘ H= { Ydi = fT—T
0 1.0000 0.606 | 0.281 +me
1 1.6096 .959 .437 = (K/a)loge (m+eat) +C
2 2.5909 1.505 669 — Ki+ (K/a) sloge (1 +me—at) 4C
3 4.1704 2.327 .993 =(2.303K/a)elogro(inteat) +C C : BiAER
4 6.7129 3.524 1.415 f——oo DEEY=0, H=0@&LY
5 10.805 5.178 1.898 Cm— (2.308K /2) . Togum,
6 17.392 7.310 2.350 o EH%,R&% N
7 27.995 9.822 2.636 ERANE p e
8 45.062 12.489 2.648 (FERT) 7ROV A FEREEA I,
5.5
9 72.534 15.022 2.380 H=34.475 rzog(z.296+eo.sgzef) —41.739mm
10 116.75 17.190 1.936 L ~0.5
1 187.92 18.881 1.452 LA HICE - T B OC, 105 A oAz
12 | 302.50 20.110 1.023 Bz, 626,09 75 %
I s 2099 RG-S SRRRLIT PR PP e e
14 | 783.75 21.523 452 o
tr =540 | 11.259 2.680 H:108.94{10g(36.184—|—90-4760f)]:157.438714;%

—0.5
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v Ymax =22.517
(mm) STV
20t
v 22.517
15 © 1436.184e 70
5t
ay 10
de Y
3 Ao, 4760Y (1 =Y,/ 22.517)
ol 51 dt
1f- : ] o
of | et iy 10 20 s0fer 30 20 90 Mari) g
v L] T T T T T T T T T v LS L]
o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Fig. 3 xR X oCRssiclmthm R2)

o, 105aM (1HM7H) o4 K EER,
1102.07mm & 7 % o

3.3, ¥ =

YEH OFERBE I, KO X5 WiFEE (il
BiE) BN~ ER e WO BE L EDH 0D
i, bR ER b oMAE LD, TV 7a—NDk
HICHEE (FRBH) —~hRE—EE-N D Oifis
e LB S ORBTENIE &5 L HEISD,

AT, Mahid s e EREMTwong 105HH
CHD, BRI CR,K=8.8Tm, EERITHE,K=22.5
miCET %, SHURUKITTR, BE (B —i
E— I~ © 1 94 7 v ik 5Ol
L, 7 a—NinEcid, %l (BB —dE—XN
WY, HE-XNED OBEAERL, L0 ZME
LT DTTDYA 7 MEERDICH - Th 2 I
ERIWBOBOSKREL LD, COBIMEE S KX kKD
EEbA, EB L RBROLoBET %M EER R
2 VN % A8, ERILCIROWELD YR ISR E R D
DD, FOBERSEAINIc DB AR, E
BRI LRI & 04T HE DT, 1.76C¢H 2, Tk
THBI0AE~LH, HRTE2A~5FTcHs0T, 1
BIROLEERRL S L L b, ARFSRRNEE
FCEMLCZOMIEREL LTn5,

WY Zdgid T X {4 7 bk e, RITH
ZWCHELUMTKNECERT 8L DS, &
Ok 5 R I B &, BRSNS BB K H—EIcin b
By, WY B W TR BTN,

1. ZOHBOEBIEDOTDEE

4.1, A5 YPVSATSABRUFFIR
L A2 VIATIR

Phytotron PHO—BICHATEIT - &2 vHix
v (GMU80cm, PG FI60cm, W S35emFIE) Ak
&, E0cmh v+, #tEedond Lic, 27 W
KAZ) Y5477 2%FEL, <V Ar v PEET
B EZIME Ui, W /RAEHFA & 0 23eme 1,
IR E20°C, WISCE S COEIDH %,

FhR T 1, 19614E11 520 Bic2.5em X 2. Semffg C#EE
L, 12A 8 H XY BMEXBIE Ui, 4 1 MAITRK 0 121962
424 J1237 (1551 E) , H#2MXRD X6 218 (59
HE) iik-t, ERTE, #E, 6 1EXEDIE
BRI LRLTCHHL, BREHEZSemX bemth b, #
2ENIERDIX6 AT H WSEE) & Lk, EBRME, 19
624E12 F26 H i 5 en A 10cm X 10enfAfE cHHI Lz,

T B DT B ONERR—FI, Fig. 4 T d
Bo BIEMICIZ T Y X055 50, HERABEMRY
AT HIr. HIEWMEORIINZ L1, 5 1 el
SUE D & CR A iERES & A b, XD ik BN
Wind LHEIND, WD BRI, FAROLDR
oh b B ARSI ER[EN B OEEL THER
WEOEIEEIKRCH D, SEMM OB LN
B, EERI W, ERITLOELOES, ZAHELDI
KEV, ERILE, BHCdH 3O CMPOERTENS
Vo

2. F & %
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Dec. 1961 Jan. 1962 Feb, Mar.

Fig.

£ 2)V Y5477 2A0EELRCHAEE 2 v &8
\», Phytotron PICfT7x - eREER Fig. 5 Th
%o 19624F121 3 HICAKRLE6 # o & S 30cm A HE
2 v 2 pNe30cnfIREC 28, SMIl 2 v 2 1c 8 Bkl e
BATH Do HEEEIBEMEAEANS & hEEE &
AARY

. 'l""
o

_L‘_‘__L_]__|_|_L1‘I__I_l—l——l—1“—-‘—‘——‘;‘—‘-"‘"
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