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a) &R 19754858 15 H
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#Y “EEAIK 30 kg (P,0520%), Wil v 225 kg (K0
50.5%) eEFEAE
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Fig. 1. Diagram on the way of measurement.

a. Width on the leaf base.

b. Length of the leaf blade.

¢/, ¢//+--Distance from the end point of major
V. B.

d’, d”7.--Leaf width on the end point of the
major V. B.

Xi XV XVII

Fig. 2. The outline of leaf blade at each leaf position on the culm
(var. Golden Charm). OQutlines are represented as the identical

length and doubled the width.

[~XVII indicate the leaf posi-

tion on the culm. Broken line var. Ko. No. 8, Dotted line var.
Golden Shipper. Triangular marks indicate the position of

widest width at each leaf.
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By DT ENLND, TOEILOVTORFHTIER
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WDhBHZ ERI bR A, iRV TC Y ERr 2
v OBEFEY R T o MEOEMH RO LT 5 5ED
B DM &2 ERR & it BRI SRR oY

) I \ Vil
Fig. 3.

Roted, FRRORHR LEERE L OBRo—ElEN Zh
LOTRTRHTRELNE IR TILENRD S,
Fig. 3 1EH R LEREIBEKRECE L ThZThoRk
B BT HERDEFIZBANITR L2 D TH S,
Pt LESRE LR OVWTR—RELTAZ LR X
THIXAICIR L, Zhic X5 &8 13RS R
TR T SARDL R, WHIT X - TERBIIRILBHK
MR 5 2 ERME CR—TH 2, 2D X5
TOFATHRELT N AE 33E F TR D b hRE D8N
o THEBERKELDEVIBERE S D, L LELE
b EIOES T, FEROENIES R OFIEHHT
THRPHOREERD Dby 5 X 5 kRl
FImabha X5 Cihcbd, £ LTEHME LB ZD
BAR BT 5, ILCHEMEN (X885 THE 12
i, b 2 R CHE 11 8) 2 b LA Tt Z OS5 Rk D
KIEERBIBOEA L, (LED D\ 2R 1 E T
12 & A EFTIRELTIE 55, Licdio Tohb EATEE
31 BEKIBLE D LIES A~ TR oS T, K
MEEEIER T2 CHAT2RIIER 2 LD, o
133 5D 5 BTG DKE AV Golden Charm D&
DVCTREFREOEFIZ /R L, oS ow TixdER
O T B kD, TS X o TREEEREK LT
AR LTW3, 2R OWCIBIRER T3,
Ererp s b REERPDIRT 5 X 5 CBREIh B
oW h BT 5, AEMMF MO 1 2B >
WTKAHEBERORS LB LIE A, Tray, 7Y,
F, exebic A 2B by 2 v EELNL, B2

Xl Xl XV XVII

The outline of leaf blade and the venation at each leaf position

on the culm (var. Golden Charm). Out lines are represented as
the same length and width. Broken lines show the outline of
var. Ko No. 8 and dotted line var. Golden Shipper. I, III, V...
indicate the leaf position on the culm.
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s\ TIREESE 2 THINT %  C— RO KHHE R, F
RT3 2 & £ 2T DB R,

2. EHRRHEREFNOERICHIEIEL

Fig. 4 13 & RO L IED THBRENRTH ¥ TOZE
HROHR &, Fhtt ) KEFROREREL R L
fod OC, FEHEINTIT 00 cm KFET B 85D 11
HOEEHEEIBT 1, LIEM OB OV TURKEL T
BB, HitEEET035cm OEMELSH 2E?
B rwR L, d OB RS REYR—RE TR
Lz, Thicks &, U»ERLARLDELID>CL
TR & LTBbh, 0L HEIh D KSR
RS T T BT T AR TH D, TOREFEITHE
OF AR LRI e b, Shicth > TRHEE

3cm
length

0.35cm

a.
‘lr 1.8cm

. g. . .
Fig. 4. Changes on the shape of leaf blade and

the arrangement of major vascular bundle
with growth (K6 No. 8, 11th leaf)

e. f

RS I CHI M DIERFICIN » TR AT T A b 5
FHOER S AR o BRI WA IEHs
bR E TR BRI ~BITTE, TLToD
f BB Cul kB TR R I AT IR 2 48 553 5,
Las UREB v 1338 D rsiilins b TR 28 CFAT IR
THHA, BT IR BE L, ot
RPEFIVRE S h D, SHCBM S L, FORK
WS AR IRIBANEBITT5 & &b, 15 ORI
TR T KHER R MDD 50l dp B i+
BI oA BEIIE, EHIERC KT AEME
KSR X 5 BROMFINFEET B, ThbbohE
TORB THhD X5, EHBIERARLF R L,
FER T D ZaRR DT I K HEE R A $9 0 LERIR OBk
BITIIen S A LHT4EYT5. T LT
C ORI IEFE AR OB S, {~g OB THED

Ff RN E QA LY, FRE THfoph

AT < e BAEAR BB B o T KA I & O D&

BRI X - TP L RS hienis B & KT

cm
1001

60

a0t

Length of leaf blade {cm)

201

Width (cm)

Fig. 5. Changes on the shape of leaf blade
with growth (Ko No. 8, 11th leaf).
d~1 are the same with Fig. 4, and
numbers in the figure show the
number of major vascular bundle
on the half leaf blade when fully
developed.
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LichDThb, 2 TRHLND 3R T 24
BOL a BFE1ENRMER, $IESRRKELTRT, b
55D\ 6 IEN D EMEEIIE E Tl Uiy
Lo b, o Ao {3 oTIE FETT LI -
CTARPNEEDBZ ETHD, ZhidT Tk~ LAr2E
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Bz bbb EHOR BT EORBEOLFELD
E - EheEEcEE LT &, BETNEHDH
MOBERITNTECARBERCSD EVH 2 ETH
Do Lo LT O HE R AR & ol R BB
CWTHL T A LD THLEVIAIERLH S, Lz
Do TEAERMBIC OV DBRYBEELTHH, + vV
ErovOEROEAN 1 L ETAERE LORE -
DAARTET D & B D, HBHEER & ZTHME
MEEDE - WBHIC X - CEEIZH LE 52 & 5 2O
MEEERAD, SHICERH Lciiiis LT 19744
b BRI ITC B b AR (B,

2
12 \Av Do
A \ DA \A
®
v
AN N
TE\ ~ N\
& \ boo000f By,
g o o ™e .\ TA
o 8 VvV e-e~ -~ o
3] e o \
o e O
:]‘S \.\o [ 4 o
: 6 \ Ny
o ®
2 T—1T-1
s
Kt
3
3 4 ,
=
=
< °
-~ O KG No. 8
2 ® Golden Charm
A Golden Shipper
0

2 4 6 8 10 12 14 16 18
Leaf position on the culm

Fig. 6. Length-width ratio of the leaf blade
at each leaf position on the culm.

Q: The node setting the ear.
T-1: The first leaf below the terminal leaf.
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2l o a Y=23.811+0.028X
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= — " R .
© 140 160 180 200

Culm length (cm)
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Correlation between the culm length
and the length-width ratio of leaf
blode on the ear node. (Sweet corn,
varieties). Yield of peeled ear (kg/a);
® 150~, @ 130~149, a ~130.
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BEWE 75 cm, KKRS 30 cm) @ 46 S0 C, HHERSAL
HEHOR - BHAHE Lb D% Fig. 7 g,
FEBE L MBI T, FELIEOHBEEEREYH b, B
PR RO L DLV A TH DN, D
B0 5 DIREER 2B & XEEM BN LB D TR & 7
BELT LD, LR IhRHFINENCZD &
B ERES BRI & A SERFRT, B L3
H - ORFRA B DRD B & & OEFEXL S H
Phihd,
DECAEBBCRIAES OB LR - R

-
[

12

_AmA-
D=a-A N
/g /é » / //
/ h / /
10 o / ! A--A--A
A A
L7
s o

=]

£

Length-width ratio (cm/cm)

— o Golden Charm
——4A Golden Shipper

116 21 26
JUnE

15
Juwy

9 14 19 24 30

Fig. 8. Changes on the length-width ratio
of leaf blade with growth.

X o CGEEN LicEB e v TiE1 %, Fig 8 (i4aiiy
ol LR « IR 3 S O RRIER R L3 8 S&kk
¥, SOIESENSLEN 1T CLESERLE
bDTHB, Ziuc kD EAEYIOMEE 5 A
FEteBh, £ UTKGR L 2 S 4010 O3E# » R —
THBND, & BILOXKLMHEBCIRELL LERD
WAL BRTHL Z ERRLNTHD, TLEMN LS
CREGE - IBHOMABRENS 2, TOMKRE LUTER
ek 28 - EHAEMEIR SN B T &b
B DT EEORNCII T IR, A
b_LEAEETRIEFEEOBREOBH T, RIOHFFE~D
RRPFEOCHICL L TH B LRBFT 54 0T, &
Bz AR O & 5 WEEAES R X 0H 1A <
MELERTAZ L XBLDTHB,

bl Lre s & B U CHE B o f KB A R HE
o TEDLISC BB THELERLEDOMN Fig.9ThH
%o Zhit Golden Charm 0% 8 3E, FHHEEIAIZE (5
1) AL URE UEDRTOWT, EH R EEEN,
Lk KIEOME € T (BKRES) OB LES RIS
HESHEEBCR LSOO THE, ChiC LB EER
FhoOEZEN—RIEEMB CRENDZOEKL, &
KR AER OV ICES R OM 50% T, Lok
EDKI20% &ich, TOBBEULERE TS EW5 2THM
BB I B, £ UTHEMEM & o FRZEC k-
TR B IOHR B wThd $950% OETHBH,
BRI BT OMEDME o E TR E(HD &
fEET AN LR SR, ZDZ &3IEFNE

100 Leaf length —O -8 o —@ 4100
[ g ././o ('%p
x/ XIV £
< 80 / 80 8
[v]
g e S
- Position of the o
3 60 / widestwidth {60 &
:63 7, O",‘/"o 8
o - Xi =
® 40 ’,,O U 40 S
g _fo 3
2 3
[ ___-O-———O——o a
* 20 o° e o §
J :
o 2
La—t—0 20— . =
6 11 16 21 26 1 5 ] 14 19 24 30 4
JuNe JuLy Auc.
Fig. 9. Changes of percentage on the position of the widest

width with growth
Charm).

of the leaf length {(var. Golden
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BB L, E TR ET S X 0 A ROB
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E2o4aRPPIEC R L CRERREBC D Z &%
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R hE COHMBEORE LR, #10 HET5EEL
T A0, et EBRMTH -7
LONKTEROEFENETTCEETHLDEHES
ha,
4. WERBEZOHE

A4 FRHEHOIENROEF) (Venation) 12 AHEER (ma-
jor vein; larger vascular bundle) &/pEEH (minor
vein; smaller vascular bundle) DOHF >V TS
THMERD B, Thid—EHRC BT 5 KR L
FAEE R OB RSB, (F OGS, B Eown
BT X - TEEHT5»5TH%5, CROOKSTON, R. K.
5 (19740 2 L hid, EUA R EpTL v ERr =

35F

Number of major vascular bundle
[y} w
[$3] <
T T

[
(=)
T

v, YK aED CRES b0 1 AR AL
HIRMEIFE (interveinal distance) 23\ B UB L kL,
Hi# D 0.08~0.15 mm FH 0.11 mm i LE #3018
~0.36 mm P 027 mm ThH, hiftiso Tk
DEAMIE PRI A LG L, GEEHOES
S R Y DERICIFRE TR & A RE
NeMRHTHEEE > TS EHERLTND, ¥
HANSON, J. C. & (1975)% i34 A A F oW TEERRE
HRE LA, CTHEWLDOBME LML D L
IR AEH T3, ETRMERZALR 042 mm &
020 mm TH hFBC L b poEBELRBELVORE
S X VD TR EREBNFDORAC &, LY
VCRHEE R0 10.6~20.0 OFHIC 5 5 ER O /MEE
FET 34.0~46.0 DHFFRCTE DL 2.3~3.3 C, KHfEF
WORNCIMEE R Y 2~3 KD H KT R L M EE R
O r=0.69 OHEBIFREAY 2 L EHE LTV %,
F 1S I ERER Y BT A R EOX AL D Fy 0
Pt T, DI IIEIRREIRAE , BIRMER P
3 OITIEMEAUR & W S BERBIRE 2 TV B,

Zh D SIERRBIF BT 5 MR & & OFEER LT
LT%%, Fig. 10 34 RHEOF 83 EH 5 1LFEF © (B

(x)Y=10.309+ 2.008X
r=0.722*"

{0} Y=7.160+2.055X
r=0.825"

() Y=11.435+1.265X
r=0.792"

o ® o ® Golden Charm
e o Kg No. 8
15¢ x Golden Shipper
5 8 10 72 7a
Leaf width (cm)
Fig. 10. Correlation between the widest width and the number

of major vascular bundle on the leaf blades from 8th
leaf to terminal leaf.
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sol /AA\ oo/
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/ 6/9 il‘b
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3 Ay //
3 T /e
.:% 20 O
E Ja¥ 6-44T
o -
5 v o7
o B ,/
E Yo
]
15¢ TV :
z 15 7
r
‘_b/ @ Golden Charm 0.985
// O K5 No. 8 0.994 ;0.948
1% &0 A Golden Shipper  0.988
. . . \ N .
2 4 [¢] 8 10 12
Leaf width (cm)
Fig. 11. Correlation between the leaf width and the number

of major vascular bundle on the mean values of each
leaf position on the culm. V: 5th node, 2: ear node,

T: terminal leaf.

OB LBl i B4 Ui i f0%) kit
BRER L 2 ofMBI kT 5 KEFRROBRE R L
LOTHS, WTEhOSEDECIEOHBBERASH D,
FHEGH AR LI S IEVEE R LT 5 2 &b4b
Do & LCHHERTL5 LIAEO L 0 ERFEE R
DT VEAA B B, Fig. 11 (FIERLFICLEIR & K HEE
HROEHER B CGR LD TH S, chitksd e
ML OBIROE T, BRIEIREINIE M A (2D 2~3
e RS h, FREIMELEE LTED LYZET
IR U CRHERED LB D T 2RO b
ha, 3RMEOERIESHEUTTHLRLER D, FiE
ofeys Godlen Shipper Til—EHE IR Isit 5k HEE
WE MR L 1<% <%, HANSON, J. C
5 (19759 3o & ¥ T LA HENE DR AR CIERMIG
L VOB, FPyEravektAKRMEER
DEERHITULE D, ThHbHIENE O L Golden
Shiper ¥t B [E MR R H (2 & Ti33ERE 1 cm O#M
T B KMEEROWMME) 2238 TH b, EEMD
Golden Charm D& 154 £/hX<, FLTXK8H
(1% DOFREID 2.08 THS 2 RERER RO LRI,
—7J5 Fig. 12 (2FEM Bl KHEE SRR O FHEE R Lz

o

DistANCE BETWEEN M AJOR V. B. (mm)

o
O\o
\\gb

O K& No. 8
® Golden Charm

A Golden Shipper

Fig. 12.

4 6 8 0 12 14
Leaf position on the culm

16 18
Distance between major vascular
bundles at each leaf position on
the culm. 9: the node setting ear.
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o \9 P4
5 40 o o &
§ SH T
£, & o A
8 4 & an//g
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Qg OB [o} N
5°C @O /40
S5 S /°
23 30 PN d&/o 'Y
Q
23 §§1Ao//
= > SO AN 3
S PN /
£9 258 Y o BHoe
E® / Ao//
B E ,@QA‘,X b; » r
D S A . / ox 8 5 0998
2 ¢
e % /f @ Golden Charm  0.998
= A Golden Shipper 0.992
3 4 5 6 7

Interval of major vascular bundles (mm)

Fig. 13. Correlation between the interval of

major vascular bundles and the num-
ber of minor vascular bundles among
major ones with five leaves centered
at the ear-node.
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TIIEET5,
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Summary

As the basic research for the study of plant
type in maize, the development of vascular bundle
(V. B) and the change of length-width ratio with
the growth of leaf blade were investigated. Three
cultivars which resemble the period from sowing
to silking and vary the length-width ratio of leaf
blade were grown under field condition and meas-
ured both the distance from the leaf base to the
end point of each major V. B. on the edge of leaf
blade and the leaf width on the latter point for
every leaves and at five day intervals.

A summary of the results is shown below.

1. The shape of leaf blade based on the length-
width ratio varied with the leaf position on the
culm; 1st leaf take a minimum value, 3rd leaf the
maximum, from 5th leal to the leaf of ear setting
node no great difference and from the latter to
the terminal leaf gradually decrease.

2. In general, the number of major V. B. was
related to the leaf width, notwithstanding, in the
case of variety level, the number of major V. B,
tended to relatively increase on a narrow leaf
type.

3. From differentiation each leaf blade appeared
to have three growth stages based on morphologi-
cal development. First stage is characterized by
relatively rapid growth to the direction of width
and rapid increase of major V. B. and have a flat
outline. Second stage is the width determining
stage where the lengthwise growth become rela-
tively rapid and have a conical outline. The final
stage is characterized by a marked growth of the
basal position where the widest width position is
rapidly pushed up and become a boat shaped
outline. Consequently, the arrangement of major
V. B. was obserbed as if major V. B. was branched
from the mid rib.

4. Tt was seemed that although every leaves
under the node setting ear completed three stages
mentioned above, the remaining leaves were pro-
hibited the growth on a half-way of the third stage
because the widest position was found near the
leaf base.

5. The number of minor V. B. between adjacent
two major V. B. correlated significantly with the
interval between major V. B. which varied with
both the leaf position on the clum and the part
on the leaf blade.

showed a slightly decreasing trend in rather nar-

But, the interveinal distance

row leaf type. It is possible that there is recipro-
cal relation between the leaf width and the inter-
veinal distance.
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Plate

1

a, b:

Plate

TR o 0 e Tom

Explanations of Plates

Transverse section of leaves at the unfolding stage of 2nd leaf; from the
out side, 1st leaf sheath, 2nd leaf sheath, 3rd leaf blade and 4th leaf blade.
Transverse section of folded leaves at the unfolding stage of 8th leaf; from
the out side, 10th, 11th, 12th and 13th leaf blade.

Transverse section on the mid-rib of 11th leaf at the unfolding stage of 8th
leaf.

Transverse section on the folded basal part of the 1ith leaf blade at the
unfolding stage of 11th leaf. )

The same as the above, but on the unfolded part.

Transverse section on the fully developed leaf blade of 11th leaf.

Transverse section on the basal part of fully developed leaf.
The same as the above, but enlarged.

Transverse section on the mid-rib of fully developed leaf.
Transverse section on the leaf sheath (particles are starch grain)
Transverse section on the mid-rib of leaf base.

Transverse section of the leaf chusion.

Transverse section on the culm (6th internode).

The same as the above (8th internode, enlarged).
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