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Studies on the fundamental characters of plant
type in maize (Zea mays L.)

II. On the correlation of characters

Minoru YosHIDA

(Department of Agronomy, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Table 1. Varietal differences of characters concerning plant type
Sawing Culm ’née Total HEi%ht No?le OfNO(%le of 1:;%&5&)]&;%3;%&536 g;%g%gi?s Ibg:\?:s d
Variety silk(i)ng length s::lt(;ir?g leaf ear?node lo;gi:st wgdgst centered at|centered at|centered at| a b ¢ €
number the ear-node|the ear-nodeithe ear-node

, (day) | (em) | T (cm) | leaf | leaf [ (cm) (cm) (cm?) (cm) | (em) | (day)

Golden Beauty 76.3 118 9.0 13.8 31.2 9.2 10.8 63.5 8.8 419 065 026 35 125 4.35
Doko No. 16 80.4 157 9.5 135 56.7 9.7 11.2 73.7 10.6 586 0.70 036 6.0 158 4.37
Doks No. 9 83.5 140 105 15.5 59.2 10.8 115 77.4 11.0 638 0.68 042 5.6 14.7 4.55
Doks No. 2 84.3 169 9.8 15.6 54.3 9.8 11.3 854 10.6 679 063 032 55 154 417
Ko No. 4 85.0 163 9.8 15.8 55.3 9.8 11.3 78.2 10.5 616 062 034 56 147 470
W 273 85.8 155 12.3 17.5 66.5 12.3 12.3 76.2 10.7 611 070 043 54 148 3.86
Hokks No. 12 87.0 148 10.0 14.5 48.3 10.3 11.7 771 9.1 619 069 033 48 156 434
Hokko No. 13 87.0 185 10.5 16.3 57.8 10.7 11.8 79.9 10.2 611 064 031 55 171 361
Hokko No. 18 88.1 170 10.3 16.3 61.8 10.8 115 82.2 9.9 611 063 036 60 153 4.05
Hokks No. 21 88.1 166 11.3 170 70.7 11.2 13.0 86.4 114 739 0.66 043 63 163 3.68
Ko No. 6 88.4 188 12.2 177 89.3 12.0 12.5 89.5 10.3 692 069 048 73 165 4.12
Golden Cross Bantam  88.6 166 11.8 175 54.7 11.8 13.6 84.5 100 634 067 033 46 154 3.85
Hokko No. 22 88.6 185 11.8 18.3 28.2 117 13.3 90.0 10.5 709 064 044 70 157 3.85
W 573 90.1 161 11.8 17.0 72.7 11.3 12.6 80.4 12.0 724 069 045 62 135 420
Hokks No. 28 93.8 180 135 19.0 103.2 12.3 15.2 91.5 105 721 071 057 76 151 362
Hokks No. 19 94.2 175 10.8 16.3 71.0 11.0 11.5 89.3 10.0 670 066 041 66 157 396
HLC-145 95.7 145 12.7 179 55.3 12.2 14.4 77.9 89 520 071 038 44 130 3.74
Ké No. 8 97.3 200 14.3 20.3 106.5 12.5 15.1 88.6 11.2 744 070 053 74 141 412
W 6563 97.7 193 12.8 19.8 80.5 127 13.5 85.5 119 763 065 052 63 143 358
Hokks No. 29 98.2 191 14.0 19.8 91.8 13.8 14.5 86.1 9.6 620 071 048 66 131 3.24
Giant 98.4 215 12.7 18.2 100.0 11.8 12.4 91.7 11.3 777 0.70 047 79 156 3.87
W 415 98.6 190 13.3 190 97.0 12.3 13.3 75.4 12.3 695 0.70 051 73 133 352
Hokko No. 30 99.3 213 13.7 19.0 114.0 125 13.7 84.5 109 691 0.72 054 83 154 345
W 473 99.4 188 147 21.0 89.2 14.2 15.7 86.4 11.2 726 070 047 61 140 3.19
Mean 90.6 173 11.8 174 73.7 11.5 12.8 82.6 10.6 659 0.68 042 6.2 149 3.87

Note. *: mean lengthX mean width X0.75 c: mean length of internode to the ear-node

a:

b:

ratio of the node setting ear to the total leaf number

ratio of the height of ear-node to the culm length

d: Mean length of internode of five leaves centered at ear-node
e : leaf-emergence interval.
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Correlation between fundamental characters on plant type (I).
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Hokks No.22
W 6563

W 573 .
HkSwy ¥ T
ok, ) / 5 /
W 273 / /,:' K Ve g
Hokkz Mo.i8 " .77 1o /
Dokr xa.qs ’,'1’ /’ .
oKKE No-!. ard .
B Wi ~i_ &t
KB No.4 g -
L& . .
DoKT No.2 /
Gulden (ros Bartm |-
Hokks No.i2 f +

t t

Leaf cushion
height of the
longest leaf
(18~ 115 cm)

Golden Beauty

Ear height
(31.2~114.0cm)

Fig. 4.

Culm length
(118~ 215 cm)

ZhCEL, —HRAEREER 25, BEMERD
MR L AR VN T H B Y, TR v
4 b, Wk SRS 29 B ZERA 3 efE R b b
TH AN, FPEFTIENS S, COL 57l
MEEMBR LRI L D, PIEE D 5 LTS
TEARIIL S 5 LD ThFIERbIV LR b,

EHELERE OBRRCOWTEBCWELATT B
W, HAFEOBMBAR AR &5 b EOPHESRE
LEEETHEROBRECH T 5 ES TR LICLD
7 Figd TH5H, ThiTidBE DI HEMNE, RKRHE
HEES BERBIVCEARENE cEER L RgeE
SHTHbERLIL, chilXlbds, TTHEELALX
51, BRI EPLE TS SEHOFHRLERS
JOBHREE L LSRN TH L D b, LD
B0 O ERM Y L b, B MiEmE- -
Erdng, —7, EREESRLOHOEE TRV
BEEAR (r=0.31, Fig. 2-6) Oz AR H 5 i
NERFHDBND, WECOEFLAERE LTESE
EHEEOHARTRELENT S L Table2n kb &
5, Tickhb, BRtERE 0 kE, RIR,
BIAR, SN, PWRn Y SSRESEoOMER DD

g

=

&

=

3

13

%

R

460 o

$

Q,
i r “
t [ £

Mean leaf AMean leaf

Days from lea
sawing to widih ol five

length of five
leaves centered

silking Jeaves centered
TL3~99.4) at ear-node at ear-node
I535~91.7 em) BE~125cm)

Interrelation of plant-type characters showed by

per cent to each maximum values.
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- Table 2. Relation between length and
width of five leaves centered
at the ear-node
: 3
Leafwidth Leaf length index
index* ~80% 81~90% 91 ~100%
Gold Hokks No. 12{Hokka No. 29
olden _
~80% Beauty Hokko No. 18
HLC-145
Doko No. 9 {Doko No. 2
- Golden Cross
Ko No. 4 Bantam
81~90% |Doks No. 16 Hokks No. 13| Ko No. 6
W 273 Hokko No. 22
Hokkd No. 28
Hokks No. 30
W 573 Hokks No. 19
W 415 Hokka No. 21
91 ~100% Ko No. 8
W 6563
W 473

* Per cent to the maximum value.

ZE, FyMVECIAED L ONRE L, 24— FRTIRIE
DLORHCC L, BEEEORLIST LKL
WL ENHN AN E LN AET S, BT s L
5K, EHRBIUERIBELS LY RTCEDS
5, HUBENHETH B, b v e 8 ay OIS
RET BIoHE, HEHCBEEOEHTIOL S RAR
NEELEHZEYLOLDEELD, Py Ewav DR

HAME L LCEEL Lo, HRIE, AERERRE
HELD SWEE VR B, WHAE LREL 501
EERTHR T A ES RO EROEN, EXAEDHD
VRS OBIBRE S TH D, EPHOERITI—BICIE
HREC L - Tl EREERS 2 &b, EHIREBRRC
BHIENHELY, ChboZ End, HRAARELL
BE, WEMEDOS SHRIBHTHD 2 LAVF—I T,
kv ArayyyF vy —DLONnMETHY,
BUEOFGEL v A~ DL DRI HET B, —,
FEOFEMBGRT AELROBREL L LZIE, ERBD
B E LU, TOMRBMGEIL L, 32980
ZNZREHTULED, ChicElTsREs Ll
225, A2BERLUTET 651D 5,

2. BERHMER(LTISEOENBREITLEDOEE

ORI BT S L v o oy OFERIRRNCS
72% 5310 B 5 3B K0 6Bk L, B
B LIcA, Bl LA BREAMENED L S
EHT O ERFTLEOED L 5785,

FREEINC B0 B EE D2 HETFSEIL Table 3 1@
AT ERDTH D, BEHAL<BZ LRI ST, B
o & EBT 5 ORIETR & AN £ TO AT
B 5, MR Eco BREEO 3B h
b LCizg 10 BOEI&THER Lic, chIXAZER
BT ABABENDNTCH L Z b, HEMRYS SR
BN LR EDEVR B, ERELIBEHO KA
LB UL LSBT 52, ChiIESELLURIE
ROBFADBIC L 53D TH D, LOMDBETIX
Vb LB LWEBR A, WA SRR SRS b

Table 3. Changes of characters with the delay of sawing
Sawing
Character May 10_ May 31 June 20
Days from sawing to silking 90.7 - 79.4 70.0
Culm length (cm) 174 175 177
Plant height (cm) 215 207 208
Total leaf number " 176 175 17.1
The node setting ear 11.9 11.8 11.3
Ear height (cm) " 739 69.7 69.3
Ear-node ratio (%) 67.7 67.2 65.8
Ear-height ratio (%) 417 39.2 38.4
Length of the longest leaf (cm) 87.7 83.3 80.7
The node of the longest leaf 11.6 10.9 10.8
Leaf cushion height of the longest leaf (cm) 85.8 78.2 81.4
Width of the longest leaf (cm) 10.8 9.8 94
Leaf area of the longest leaf (cm?2) 712 614 572
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s, ChoBEBOPGBED 5B, BRI
THOBEIIC KB TH 67T% HihT, BLAE—~ET
HHZLIFHETRELTHD,

LRHEMEAD b, FELLOEOWCHEDREFRY
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Variety

100

<

v

=

Days from sawing 1o silking

il

.. D&k& No. 16
~Daxs No.2
“Golden Beauly

HU =
A ~

Sawing: May 10 May 31 June 20

Fig. 5. Differences of the days from sawing
to silking under different sawing date.

..Y=046

q %
SRR yepggdinn Vaviely

Ko No.3

o HOKKS No.29

- Gianl
K8 No.4

Total leaf number

o |

~

Sawing ; .‘I‘z\y 10 May 31 June 20

Fig. 6. Differences of the total leaf number
under different sawing date.
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ve. a5t .
JROUORVARE: 732 W VaYICTy
nop ‘_//_’,J,_..AKJ No.3
..-K§ ANo.8
e @iant
100 " Hokks No.28
L_/-J“.uﬂak/(o' ANo.29
» [ kT No.§
W 475

»©

573
‘,rv:{ok’ﬂ’ No.22
oKKB Ao.21
Wwes63
. 7

-

T
60 - ..Golden Crpss Bartam
=]

. Ear height (em)

e ks No4, HLC
K3 N
DsKD No.9
a0 )
30 L‘\W 1
L Golden Beauly
QOL t h
Sawing : NI;zg' 103 May 31 June 20

Fig. 7. Differences of the ear height under
different sawing date.

et 382
oy, 874 ey 930 %2
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The node setting ear

-DBKG N0, 16

okkB No. 18
- Hokks No.13, Diks Nod
N4

NN
9 \

[...-K5E
8 J' ’J ----- olden Beauly
L L
Sawing: May 10 Muyv.'il June 20

Fig. 8. Differences of the node setting ear
under different sawing date.



HH: tveravORBIERAHECHTING 107

Variety
K& No3

100 r

Length of the longest leaf (cm)

60
«ene Grolden Beauly

543
5
3 No4
"W 41S
ot b :..:E‘.:.',',V 272
\ .....-D5KS No.f6

-~ -

Sawing: May 10 May 31 June 20

Fig. 9. Differences of length of the longest
leaf under different sawing date.

ys.713*'*~..,,
....y=.7qg'.fm = T8
Variety
12

3
TOIRNY
3 \
- \
- N
7 s N
£ RN
g N
< 1o} N =
v O\ I
= AN
= N =
< \ e

\
= 9k N
= \

AY
=z
A n -~ .A..
8r \

Sawing: May 10 May 31 June 20

Fig. 10. Differences of width of the longest
leaf under different sawing date.

BREOBSABEHNPLH LA AL O LADdHR, X
LIHH T A 0nENH DL, Fig TIEMEETHD, B
BEE O N AWED L DRI T NGRS, ReME
3\ TR O ks AT & b 7RI < Fo A A R0
bR, Fig 8IZEMHHMTH LM, chLHELR
B M AES W B, 228, Ik
ZI8 B X0k 5z, 5 A 31 AIEEMOHETHKT,
FOFBOBREC/Ne B 5B B ik Giant, Golden

Vaviety

2
}

K& No3

e HLC

Leaf area of the longest leaf (c

= Grolden Beauly

~

~ ~A

Sawing: May 10 May 31 June 20
Fig. 11. Differences of leaf area of the leaf
under different sawing date.

Note. Leaf area=length X width X 0.75.
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B8, D, 5 B 31 HIEEOMC ST 2B B LS
L, SA3 AL 620 AREORITIRLALE
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120% Ll k& 10% LT CRiiE L Rig b, @A ®E)
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Summary

Twenty five varieties including sweet, flint, dent
and flint-dent corn were investigated on the char-
acters which are related to the plant type and on
the correlation among characters.

The results obtained were summarized as follows:

1. It was shown that characters such as culm
length, total leaf number, ear height, leaf chusion
height of the longest leaf, the node of the longest
leaf and the node of the widest leaf correlated each
other, and these characters highly correlated with
the days from sawing to silking.

2. The ratio of the node setting ear to the total
leaf number was indicated the approximate value
(about 0.67) on the whole varieties, and the invari-
ability with six weeks retardation of sawing.

3. The days from sawing to silking, leaf length
and leaf width of the longest leaf decreased re-
markably with the delay of sawing, and the reduc-
tion extent slightly varied with varieties.

4. The node of the longest leaf was found at
the node or upward node of the ear in early vari-
eties, and at one or two downward node of the ear
in late varieties.

5. The node of widest leaf was found at one or
two upward node of the longest leaf on the whole
varieties.

6. It was also found that in early varieties the
internode under the ear-node relatively short in
comparison with late varieties.

7. Leaf area of five leaves centered at the ear-
node highly correlated with the area of the longest
leaf. '

8. Although the length of leaf blade and the
maximum width which are determining factors of
the leaf area are characteristic of the variety, nu-
merous combinations on the length and the width
of leaf blade were found in materials.



