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Quantitative Relationships among Vegetative Organs and Their Conductive Tissues in Several Millets
I. Morphological characters of successive shoot-units : Tomomi NAKAMOTO* and Koou YAMAZAKI
(Faculty of Agriculture, The University of Tokyo, Tokyo 113, Japan)

Abstract : Morphological characters of successive shoot-units on a main shoot (Fig. 1,2) were observed
in field grown millets, i.e. Setaria italica, Sorghum bicolor, Pennisetum typhoideum, Panicum miliaceum, Echinochloa
frumentacea, Eleusine coracana, Coix lacryma-jobi and Coix lacryma-jobi var. frumentacea. All species showed a
linear, but species-specific relationship between the number of shoot-units with emerging leaf and those
with emerging primary roots (Table 1). At maturing, the length and width of the leaf blade, length of
leaf sheath, length of internode and the the diameter of the stem increased acropetally, reached the
maximum, then decreased (Fig. 3). The length of leaf sheath, length of internode, length of leaf blade
and width of leaf blade reached the maximum in the order as stated above. The number and diameter
of the primary roots increased acropetally.

In all species examined, the shoot-units on the main stems can be divided into three shoot-unit groups
(two groups in Eleusine coracana), i.e. lst, 2nd and 3rd groups respectively, according to the acropetal
trends in morphological characters, especially the length of internodes (Fig. 3). According to these
trends, eight species can be ranked in a sequence.

The bearing of the results on the mechanisms causing such morphological trends were discussed with
regard to the developmental processes of each organ.

Key words : Heteroblasty, Internode, Leaf blade, Leaf sheath, Millet, Phytomer, Primary root, Shoot-
unit.
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Fig. 1. Diagram of a shoot portion com-
posed of successive shoot-units. The
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unit counted from base of the shoot.
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Table 1.

Number of shoot-units of each crop examinaed and the relationship between leaf and primary

root emergence on successive shoot-units of the main stem.

Total number Number of shoot-

Regression formulae between the

of shoot- units with primary  B/A number of shoot-unit with emerg-

units (A) roots at maturity ing leaf (x) and that with emerg-
B ing primary roots (y)
Setaria italica 15.2 8.0 0.53 y=0.54x—1.0
Sorghum bicolor 14.9 8.0 0.54 y=0.64x—0.9
Panicum typhoideum 17.0 9.5 0.56 yv=0.59x—0.8
Panicum miliaceum 16.0 9.0 0.56 y=0.60x—0.3
Echinochloa frumentacea 18.5 10.3 0.56 y=0.67x—0.6
Eleusine coracana 28.8 13.0 0.45 y=0.52x+0.4
Coix lacryma-jobi 17.0 7.5 0.44 y=0.39x+0.4
Cotx lacrymajobi 17.0 6.5 0.38 y=0.39x+0.8

var. frumentacea

Length of leaf blade

Width of leaf blade

ﬁngth of leaf sheath

Diameter of stem

Length of internode

Diameter of
primary root

-
Number of primary roots

Fig. 2. Diagram of a shoot-unit indicating
its morphological characters measured.

E-PREFOEE L, EWIcL> TETER-T
WS, 1312 0.4~0.6 Thote (B1H),

2. ERnEIAE

EGR, E51E EEREE, #HEE 1XBESBL
U1 IRIREROBRANOMRIIE 3KITRTED T
Holz,

BRI, 7V ERRIKEYTE, B2 o &6
OBERICP T TIRECHE ML, PP TEKEICE
L, DV EBUOBRERTHAICEL, TVOESERE
BBREMOBERICEL FTHEMLET 2. EFIE
2, WTFROEIcB LT, EFELU-EERY
bo THRBLY, BEHERIFILERHLLIIPR
BROBERTRAMBEICGEL ., BEWRERESREICH
NBERRANCHEREL, WThOEWICB LT,
X EEMN 0.525 0.6 1CH7: 2B THL - AR
KieET2MHEEERLIZ, 1220, 2L EMOD
HRIHIT TR, BiIERALHE LD (77) ik
BHEHEQEROAVELIEL LD (E0a
frYrEx) 28560, BRENSLT L LERK

¥,

BHZiEowubondol,

iR DWW T, BN EL {BRT 2HBM0
BRTOMNMBFEETH -7, FhEVBMOER
WKBWTIE, BEEIRZIZE—F (77, Tuoay)
HHrWREAERICH -T2, va s, BUE
FeBVT, BN 1232082 R kS
FRGBREEZEL Tz, EERIZ, L OERYE
ROWE 2 BRMOTRACRY, FhIDEHO
BRTHE—E (TV) 50 EHVEEDH - 7.

L RIBOFEEZ, HEROBEWEMOBERICES
nTwi, 1RBEEATERCENL, Zono
BERESMOBERIZEE L7, EICL > Tk
1 KABBSATERICE L WERIEERELZ VLD b H
o (Yyarsvrx, VaXFyw, NbLAF), 1K
RERZOThOETICB LT Y, [IEICERERD
WEEnL 72,

Plt, BRFEEORIERSHEBORMEICEL T
F, WTHhOEY L ERNCIZEUL 8y —> %
RUTD, HFicABE, —ATIE7 7 Ex0a
v, A TRy Iz EL, YaXyv, NMLAFER
FNEFNICHDOEY) & 3B - ER 2R THBEN
Hoilz,

3. EXBORERS

AIHOBRERER S, HEHRSFEGT 2EHRKE
R BERCBI 2E L WHIBEOEING,
BIE L 72O BERBOHERS L EHRCBEEL Tnwb &
Hohtz, 22T, REMOFEERO LKL, &
CWEMEOHBICEB L T3HIZHT RT3
CrxEA GEIN, HFPoMBRCEERES AL
W), Thbb, EFEY, AENCEHBROMEM
BOTHhLHIED SNBOTHOBEREE UTE1
BRELMER), HEESFBICHNT 20 HE0E

NII-Electronic Library Service



FIT « [JIFE—HEFREORBERE B L EEABR O BAHEERER (B 15 479
Setaria Sorghum Pennisetum Panicum
italica bicolor typhoideum miliaceum
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Fig. 3. Trends in morphological characters of successive shoot-units (shown by relative
position of each shoot-unit on a stem). Vertical lines indicate the boundaries of the three
(two in Eleusine coracana) shoot-unit groups.
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morphological characters on shoot-
units of several millets examined.
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