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Table 1. Monthly mean temperature, sunshine duration and day-length at Wufeng
(Taichung) area from Sept., 1984 to Dec., 1985%
1984 1985
Item
Sept. I Oct. 1 -Nov. f Dec. Jan. ] Feb. ’ Mar. ’ Apr.
Temperature (C) )
Mean 272 25.8 22.85 179 16.2 184 185 22.0
Maximum 33.2 32.7 29.9 25.1 22.1 229 26.1 296
Minimum 23.1 193 16.0 113 123 15.1 15.3 177
Sunshine
Duration (hr) 79 71 6.0 5.4 69 3.7 6.9 6.7
Day-length (hr) 10.8 114 12.0 127
1985
May ' June ‘ July l Aug. ! Sept. J Oct. ’ Nov. I Dec.
Temperature (C)
Mean 26.7 270 28.2 278 27.0 25.5 213 16.8
Maximum 32.3 320 335 34.0 32.0 304 28.1 25.9
Minimum 22.7 23.5 243 23.7 229 21.2 16.0 88
Sunshine :
Duration (hr) 8.9 44 6.7 6.7 8.3 8.3 79 76
Day-length (hr) 13.3 136 133 13.0 12.3 11.1 11.0 1a8

* Temperature and sunshine duration data are from Agrometereological Bulletin of Central Weather
Bureau, ROC; day-length data are from Taiwan Provincial Food Bureau.

Table 2. Leaf number at tassel initiation (T. I. ) of corn inbreds TA80-2598 and TA80-1410

and their F-1 hybrid Tainung 351 grown under natural conditions

. Leaf No .
.4 Sowing Date Emerged Leaf : Final Leaf
Inbred/Hybrid (Mon/Day/Yr) }1No. at T. I (A) CouIntféiBa; T.| No. ©) A/B B/C

3/22/85 8.50ew* 17.8b 18.2b 0477 Q.98b
B 7/ 1/85 950 18.13b 195 0.525b 0.92¢
TA80-2598 9/ 5/83 9.35¢ 193 10.82 0.485¢ 0.97b
12/12/84 10.382 17.5 17.0¢ 05932 1.03
3;22/85 e77e 18326 19.72 Q.503b 0.93b
7/ 1/85 943 18420 18.0 Q.513b 1.022
TA80-1410 9/ 5/85 908be 18.92 18.5b Q.491b 102
12/12/84 975 17.7b 18.0b 0.5512 0.98b
3;22;85 8.715 1830 1922 0.476¢ 0.052
: 7/ 1/85 0.54 1882 1982 0.507b 0.042
Tainung 351 9/ 5/85 9.34b 20.0 20.2 Q467¢ 1.00°
12/12/84 10.33 17.3¢ 18.0b Q5972 0.96*

* Leaf number counted by anatomical examination.
*kMeans followed by the same letter within each column of an inbred/hybrid are not significantly
different at 5% level by Duncan’s New Multiple Range Test.
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Table 3. Leaf number at tassel initiation (T. I. ) of corn inbreds TAB80-2598 and TA80-1410
and their F-1 hybrid Tainung 351 grown under different temperature at 12-or
14-hr light period in growth chambers

Inb’red/Hyb:rid pogh Tlgiﬁ;{;iag&tre Forged Leaf Leal Namber Final Teaf | 5B B/C
(hr) ©) (A) T. L #@B) | No- (©
14 33/25 10,508k 199 1982 05288 | Lol@
12 33/25 9.55b 199 19.32 04796 | 1030
“TA80-2598 12 28/20 8.64c 17.9b 18.16 0483 | Q998
12 23/15 8.154 171¢ 1943 04775 | Q8sb
12 18/10 853¢ 1865 1795 Q459 | 1,050
14 33/25 10298 1823b 18,08 ase6: | Lois
12 33/25 9.66b 1908 1798 508> | Lo7e
TAB0-1410%
12 28/20 9.00¢ 1838 1788 Qdo2v | 103
12 23/15 7814 1726 1828 Q454c | Q95
14 33/35 10452 19.06 19.18 0580° | Q99
12 33/25 9.72b 2022 19.12 Q4866 | 1060
Tainung 35 12 28/20 8.53¢ 18.0¢ 176¢ Q4T4be | 1,022
12 - 23/15 £.084 177 2062 04s6c | Q86
12 18/10 8.50¢ 18.45 185b¢ a462¢ | 103

* Leaf number counted by anatomical examination.
** TA80-1410 plants did not survive at low temperature of 18/10 C.
##% Means followed by the same letter within each column of an inbred/hybrid are not significantly
different at 5% level by Duncan’s New Multiple Range Test.
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Table 4. Days from seedling emergence to tassel initiation, tasseling, anthesis and silking
of corn inbreds TA80-2598 and TA80-1410 and their F-1 hybrid Tainung 351

grown under natural conditions

. Days from Seedling Emergence to
Inbred/Hybrid (81\7131171%;)%3)
v T.1 * Tasseling Anthesis [ Silking
3/22/85 27.Qbskek 6Q.65 65.4b 68.5b
7/ 1/85 19.3¢ 49.5¢ 83.2¢ 57.5¢
TA802598
9/ 5/85 18.6¢ 49,0¢ 51.8¢ 56.8¢
12/12/84 75.02 117.02 120.22 128.88
3/22/85 26.8b 6Q.5b 66.8b 69.8b
7/ 1/85 18.6¢ 45,04 55.5¢ 57.3¢
TAB80-1410
9/ 5/85 18.9¢ 48.5¢ 51.34 58.0¢
12/12/84 74.02 12Q.12 124.32 13Q.72
3/22/85 | 26.60 61.8b 65.60 69.9b
7/ 1/85 19.5¢ 48.5¢ 54.2¢ 58.3¢
TA80-1410
9/ 5/85 17.14 48.5¢ 51.54 56.3¢
12/12/84 69.02 11342 117.02 125.12

* Tassel initiation.
** Means followed by the same letter within each column of an inbred/hybrid are not significantly
different at 5% level by Duncan’s New Multiple Range Test.
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Table 5. Days from seedling emergence to tassel initiation, tasseling, anthesis and silking of corn
inbreds TAB80-2598 and TAB80-1410 and their F-1 hybrid Tainung 351 grown under

different temperatures at 12-or 14-hr light period in growth chambers

Light Day/Night Days from Seedling Emergence to
Inbred/Hybrid Period | Temperature _
(hr) () T. I * Tasseling ! Anthesis Silking
14 33/25 29,1k 61.3b 71.3b 73.5¢
12 23/25 25.44 58.8¢ 67.5¢ 75.3b
TAB80-2598 12 28/20 28.8¢ 57.1¢ 62.3¢d 65.14
12 23/15 38.7b —kkk — —
12 18/10 63.82 118.22 12002 124.42
14 33/25 28.6¢ 59.5b 68.0b 70.6b
12 33/25 27.2¢ 64.42 72.12 78.32
T AB80-1410kkk*
12 28/20 3L1b 63.42 66.8b 66.0¢
12 23/15 35.62 — — —
14 33/25 27.3¢ 88.7¢ 66.4b 71.8¢
12 33/25 25.6¢ 61.0b 67.8b 74.4b
Tainung 351 12 28/20 28.0¢ 56.9¢ 6l.4¢ 64.84
12 23/18 38.5b — — —
12 18/10 63.92 ‘ 117.92 122.42 128.02

#*Tassel initiation.

**Means followed by the same letter within each column of an inbred/hybrid are not significantly
. different at 5% level by Duncan’s New Multiple Range Test.
**%*Data not available due to disorder of growth chambers.
*xx* T AB80-1410 plants did not survive at low temperature of 18/10 C.
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Table 6. Rate of leaf appearance (leaves/day) during two growth periods of corn inbreds
TAB80-2598 and TAS80-1410 and their F-1 hybrid Tainung 351 grown under

natural conditions

Sowing Date Inbred/Hybrid |
(Mon/Day/Xt) TAS0-2598 TA80-1410 Tainung 351
Seedling emergence to tassel initiation (Leaf No. 1 to 10)
3/22/85 Q.291b 0.287¢ 0.300¢
7/ 1/85 0.4832 Q4872 Q501
9/ 5/85 04532 Q412b 0.469b
12/12/84 Q.137¢ 0.1264 Q1324
Seedling emergence to tasseling (Leaf No. 1 to final leaf number)
3/22/85 Q.290¢ Q.316b Q.301b
7/ 1/85 0.4052 Q.3752 0.4338
9/ 5/85 0.386° 0.36782 0.4022
12/12/84 Q1544 0.140¢ Q.188¢

*Means followed by the same letter within each column of an inbred/hybrid are not significantly
different at 5% level by Duncan’s New Multiple Range Test.
*TAB80-1410 plants did not survive at low temperature of 18/10 C.
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Table 7. Rate of leaf apperarance (leaves/day) during two growth periods of corn inbreds
TAB80-2598 and TAB80-1410 and their F-1 hybrid Tainung 351 grown under

different temperature regimes at 12-or 14-hr light period in growth chambers

Light Day/Night Inbred/Hybrid
Period Temperature .
(hr) © TAB0-2598 TA80-1410 Tainung 351

‘Seedling emergence to tassel initiation (Leaf No. 1 to 10)

‘ 14 33/25 0.3522* © Q3202 0.3962
12 33/25 : - -0.3652 0.3332 - 0.3492b
12 28/20 03132 | 0.267b Q3150
12 18/10 0.113¢ —k% Q.114¢
Seedling emergence to tasseling (Leaf No. 1 to final leaf number)

14 33/25 0.3242 0.3252 0.3102
12 33/25 0.3162 0.276b Q.3032
12 28/20 Q.3082 0.283p Q.2883b
12 18/10 Q187> - — 0.198¢

*Means followed by the same letter within each column of an inbred/hybrid are not significantly
different at 5% level by Duncan’s New Multiple Range Test.
**TAB80-1410 plants did not survive at low temperature of 18/10 C.
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Growth Responses of Corn to Temperature

and Photoperiod

C. S. Wang, P. Y. Wang and D. J. Liu

Summary

The single-cross corn Tainung 351 and its paternal inbred TA80-1410 and maternal
inbred TA80-2598 were used to study the influences of temperature and photoperiod on
the initiation rate of leaf primordia, leaf age and duration of growth in corn. Plants
were cultured in the growth chamber under five combinations of temperatures and ph-
otoperiods. Plants were also sown in March, July, September and December of the year
and cultured under natural conditions to confirm the results of growth-chamber study.
At high temperature (33/25 C), plants under longer photoperiod (14 hr) showed a higher
leaf age at tassel initiation (TI) than those grown under shorter photoperiod (12 hr).
However, number of leaf primordia at TI was not affected and the response of final
Ieaf number was erratic among the three corn materials. In addition, the longer photo-
period tended to delay TI, tasseling and anthesis in TA80-2598. The effect was less
clear in TA80-1410 and the hybrid.- When temperature was lowered from 33/25 C to 23/
15 C or 18/10 C at 12-hr photoperiod, leaf age and number of leaf primordia at TI, as well
as leaf appearance rate decreased while final leaf number remained the same. Days
from seedling emergence to TI also increased as a result of the lowered temperature.
Comparison between temperature treatments of 33/25 and 28/20 C indicated that days
needed from seedling emergence to tasseling, anthesis and silking were not significantly
different in most cases or even longer for the 33/25 C treatment. The results suggested
the existence of varietal variations or lack of accumulated temperature effect under
extreme temperatures. The assumption was confirmed by the outdoor experiment in
which similar results were obtained between the Juiy (high temperature) and September
(relatively low temperature) sowings. Leaf appearance rate was higher in the vegetat-
ive growth (seedling emergence to leaf age 10) than in the reproductive growth (after
leaf age 10), suggesting different growth responses to environmental factors between
the two phases of development. In most instances, results of the outdoor experiment
were in agreement with those of the growth-chamber study in terms of the temperature
effects. It was also concluded that for corn grown in Taichung area, the influences of
temperature were more significant than those exerted by photoperiod. Sowing corn bet-
ween July and September was considered suitable as plants tended to possess more leav
es, higher leaf appearance rate and sufficient vegetable growth with an appropriate
growth duration.

1. Contribution No. 1431 from Taiwan Agricultural Research Institute. This study was supported
by a grant from the Council of Agriculture, Executive Yuan, ROC.

2. Respectively, assistant agronomist, assistant and senior agronomist, Department of Agronomy,
TARI, Wufeng, Taichung Hsien, Taiwan 41301, ROC.



	
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41


