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Transpiration rate and leaf area of 30 days old plants among the different millets.

Transpiration rate
H:0 mg/plant/hr H:0 mg/dm?/hr

Table 1.

Millets Leaf area (cm?)
Italian millet 7.98+0.54
Commom millet 18.28+0. 41
Japanese barnyard millet 25.81+0. 55
Sorghum 44.35+5.56
Finger millet 21.30+0.97

0.06+0. 012 0. 80 +0. 08P
0.14 +£0. 02> 0.76+0. 11
0.28+0. 014 1.10£0. 09¢
0.1640. O5Pe 0.35+£0. 092
0.19+£0. 04¢ 0.89+0. 18¢

Note: The same small letters of the alphabet show non-significant difference between the millets
by Duncan’s New Multiple Range Test at 5% probabilty level.

i, IV AEREO =Y a s =) /&,
COEMEBEMERRY ) ABEREY SRS LPAT,
w3 vOREEENTNE LT 5. ETHhE
B EYh, BAOERE R LICE m 2 YIRS KF
BRoE Mg ThD V2%, ZORIT—fkicE
v 2 Y DEREND T WV D EFE P L —FL T\
%, chiedlCe=, vyay €= BcRENKE
s bl e=0fIkE . BRREYEELL
BaOREOENKRSRFEDIZH LT 512D,
BHEP LHER - LHE ALKEEN ELKBEHERD
B CEGEOBKRROREE . FIKI)7
V OERENERED > bR/ D, kT =
re===xravC, QERE 24 KR CIe=2
BAT, KORRBEINAE (R T b, BIRIE
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Water content on a fresh weight basis(%)

1 i 1
0 12 24 36 48
Time- for drying (hr)
o Italian millet o Sorghum
® Common millet 4Finger millet
m Japanese barnyard millet
Fig. 1. Change of water content of the
plants along with time in drying
conition.

Table 2. Water content on a fresh weight basis in the different organs of the plant.
Millets Leaf blade Leaf sheath & stem Specific leaf area
Italian millet 81.3+3.3%(%) 86.941.33(%) 557. 0(cm?/g)
Common millet 88.5+0. 9P 90.0+£0. 4be 401.6
Japanese barnyard millet 86.04+0. 6" 91.2+2.0¢ 574.0
Sorghum 83.1+1.02 87.3+2.0aP 493. 6
Finger millet 88.24+1.90 91.2+2. 3¢ 455.8

Note: The same small letters of the alphabet show non-significant difference between the millets
by Dunca’s New Multiple Range Test at 5% probability level.
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1001 Ttalian millet

——a—upper leaf (top leaf)
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0 10 20
Time for drying(hr)

Fig. 2. Change of water content in the
single leaf in drying condition.
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Fig. 5. Relation between bleeding water/
dry matter weight of root and T/R
ratio.
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Table 3. Bleeding water, dry matter weight and T/R ratio of 30 days old plants.
Bleeding water (g) Dry matter weight (g)
Millets T/R ratio
per D.M.W. per D.M.W.
per plant of plant of root plant root
Italian millet 0.1440.02 2.90+0.40¢ 27.3+£6.7> 0.05+0.01 0.00540.001 8.65+3.60
‘Common millet 0.284+0.06 3.12+0.68c 22.3+4.8> 0.09+0.03 0.01340.003 6.42+2.31
Japanese barnyard millet 0.44+0.07 1.74+0.43® 16.1+6.4* 0.26+0.05 0.030-0.009 7.42+0.90
Sorghum 0.284+0.09 1.6140.44> 9.2+4.22 0.174+0.03 0.033+0.013 4.58+1.34
Finger millet 0.36+0.09 0.86+0.632 4.7+1.0> 0.13+£0.03 0.025+0.003 4.15+0.58

Note: The same small letters of the alphabet show non-significant difference between the millets
by Duncan’s New Multiple Range Test at 5% probability level.
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Table 4. Root growth of plants after root cutting at different fertilizer levels.
Millets - Fertilizer levels -
non-application standard level high level
Italian mitlet Number of roots 2.7 £0.5 3.5 +1.0 3.3 £0.9
Maximum root length 1.5 #0.5(cm) 1.6 +0.7 (cm) 1.5 40.3 (cm):
Culm & leaf weight* 0.03+0.01(g) 0.06%0.02(g) 0.0440.01 (g)-
Common millet Number of roots 3.2 +£1.4 2.7 £0.9 —
Maximum root length 1.7 +£0.9 1.1 +£0.3 —
Culm & leaf weigth 0.03£0.01 0.04+0.01 —
Japanese barnyard millet Number of roots 4,3 +1.2 5.7 +0.9 3.7 £0.7
Maximum root length 4.8 +1.4 4.3 £1.2 4.3 £1.0
Culm & leaf weigth 0.09 £0. 03 0.17+0.06 0,12+0.03
Sorghum Number of roots 3.0 £0.5 3.7 +£0.5 3.3 0.8
Maximum root length 2.8 £1.0 1.9 £0.9 1.5 +0.9
Culm & leaf weight 0.15+0.05 0.17+0.07 0.15+0.05
Finger millet Number of roots 2.3 £0.5 3.4 £0.5 4.3 £1.0
Maximum root length 4.7 +0.8 3.7 £0.7 3.2 £1.0
Culm & leaf weight 0.05+0. 02 0.17+0.01 0.18+0.06

Note: *.-.values at the time of root cutting treatment.

Bikr hbicw, RES HEHORBREIBEEREY
WAFCR LU, BBy ©oBERIER S A ERIE
R LD mh s, o 4ETFhb i
IERECHEL TS, Lal, SBERTI* CRER
AT, WhEBENET L AROREREN
BERCBIECH 2 TR RBE s, 2D
DF COLEREORER DT i, b=, &
a2y, 7 LEERCRBAEAERLCN, Yoz
=X FERESBA T LB EE T Y R L
fo. BRBERT v VEEERE TRV ER A

Table 5.

bRTH, ZOMTTNCERERE R L EVEE
Chots. —F, BEFI Va7 =¥k, »wTh.
O SEREIERE CRATH Y, LERERS &
EHEOHIMEE AL L, BEIERE XY Bk
o T35, BIREFCRT 2 EHEIC IR IGED B .
B ENELATHD. Fio. BEROHOM EHE
EBIKEWE, BBEZ - LIBED BRI
RN bOEBORLAEXBBELCEZA, B
BT RCEE L0 T2 EMECEYEXREL, &
EROERERT.. COBE, KEBIBHEERD 2

Dry matter weight of plants and T/R ratio at 2 weeks after

transplanting at different fertilizer levels.

Dry matter weight

Millets T/R ratio

Fertilizer levels

non-application standard level

high level

Ttalian millet Root weight

Culm & leaf weight
T/R ratio

Root weight

Culm & leaf weight
T/R ratio

Root weight

Culm & leaf weight
T/R ratio

Root weight

Culm & leaf weight
T/R ratio

Root weight

Culm & leaf weight
T/R ratio

Common millet

Japanese barnyard millet

Sorghum

Finger millet

0. 010.00(g)
0.13 +0.06(g)

0.03 0. 01(g)
0. 20 +0. 09(g)

0.03 0. 01(g)
0.17 +0. 04(g)

13.00 6.67 5. 67
0.01+0.00 0.02+0.01 —
0.06+0. 02 0.15+0.05 —
6.00 7.50

0.08+0. 03 0.09+0. 02 0.08+0. 04
0.25+0.07 0.33+0.05 0.30+0.08
3.13 3.67 3.50
0.06+0. 03 0.03+0.06 0.03+0.07
0.29+0.07 0.29+£0.07 0.34+0.11
4.83 4.83 4.86
0.06+0. 03 0.07 +0. 03 0.10+0. 07
0.14+0.08 0.1940.02 0.30+0.08
2.33 2.14 3.00

Note: — ; almost withering.
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elongating internodes(>0.5cm)
—A—

s\ 8 15<-node number
—r '
nodes ratio of nodes with
with roots roots to total nodes
Sampling plot (%)
C . 8 15
Nishioppara D Finger millet 53.3
¢ v\ 6 11 .. .
Tokuyama 1. T { Finger millet 54.5
X A7 15 .
Tokuyama 1. D ] Japanese barnyard millet 46.7
. A8 16 .
Tokuyama 2. D i Japanese barnyard millet 50.0
4 13
Urugi D — | Common millet 30.8
45 11 .
Nishioppara D 5 | 13 Common millet 45.5
. N
Kashimo D — Sorghum 61.5
N7
Shirakawa T Sorghum 50.0
N7 0
Nishioppara D | Italian millet 35.0
: 7
Shirakawa D — Italian millet 36.8
Fig. 6. Number of total nodes, nodes with roots, nodes with elongating

internodes and ratio of nodes with roots to total nodes on the samples

from farmers’ fields.

Note : D ; direct sowing T ; transplanting.
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Studies on Corresponded-Relations between Plant Characters
and Cultivation Methods

III. Comparison of water balance in plants at transplanting

among millets

Takatsugu Horiuchi and Kenji Naito

(Faculty of Agriculture, Gifu University, Gifu, 507-11)

Summary

Some experiments on transpiration and water absorption were conducted to determine
the different rooting ability of millets at the time of transplanting from the viewpoint
of water balance in the plant. This report also contains work on the effect of seedling quality
on rooting. These experiments were done during the period from 1978 to 1981. The results

obtained were as follows:
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1. Transpiration rate per leaf area was the highest in Japanese barnyard millet and the
lowest in sorghum under the condition of water culture. Among the seedlings from the
nursery bed filled with volcanic soil, however, Italian millet showed the highest transpiration,
and the low values were seen in common millet and Japanese barnyard millet (Table 1).

2. The reason why Italian millet was subject to losing water balance in the plant at
transplanting time, compared with finger millet were as follows: (1) Water content of the
plant organs was lower in Italian millet and its transpiration rate was higher. This might be
due to the higher stomata density per leaf area. (2) Top,Root ratio of Italian millet
is extremely high and it becomes still higher by unavoidable cutting of roots at the time
of transplanting. This results in a considerable decrease in water absorption by roots,
although Italian millet has high water absorption rate and high level of bleeding water per
root dry matter weight. This decrease in water absorption compared to a higher transpira-
tion rate of leaves may result in losing water balance in Italian millet. On the other hand,
finger millet had lower water absorption and also lower bleeding water level per root dry
matter weight. But this crop had a high water content in its plant organs and a lower ratio
of Top, Root. Therefore, the water balance can be kept in the plant. In the case of
sorghum, ablility of water absorption and bleeding was low and the water balance in the
plant may be kept with lower water contents because of its lower transpiration rate due to
fewer stomata per leaf area. Japanese barnyard millet and common millet showed a
similar tendency to finger millet and Italian millet, respectively (Table 2 and 3, Figs. 4—25).

3. To understand the effect of seedling quality on taking root, the rooting ability of
seedlings grown at different fertilizer levels was investigated. New roots were more numerous
in the seedlings of the standard fertilizer plot than the non-fertilizer application plot. The
longest root was found in the seedling of the non-fertilizer plot. In the high fertilizer plot,
only finger millet could produce more roots. Two weeks after transplanting, plants from the
standard level plot showed greater growth, whereas common millet, Japanese barnyard
millet and Italian millet displayed less growth at a higher level of fertilizer than the standard
level (Table 4 and 5).

From the above results, the higher Top/Root ratio is likely to cause taking root to fail
at transplanting mainly due to damage of roots by pulling seedlings from the nursery bed,
and the resultant decrease of water absorption by roots and loss of water balance in the
plant can be seen. Therefore, especially the direct sowing type plants such as Italian millet
and common millet are not suitable for transplanting. As to the effect of seedling quality on
taking root, the seedlings grown at the standard fertilizer levels generally showed good
growth with many newly-emerged roots. But with a higher fertilizer level, all the millets
except finger millet could not attain desirable growth.



