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Fig 1. Monthly mean temperature and total duration of sunshine at
Wufeng (Taichung ) area from August 1987 to July 1988.
Table 1. Combined ANOVA for seven characteristics of three forage varieties
of maize grown in spring, fall and winter crop seasons.
Mean Squares
Source of
L. df | Days to | Plant Leaf area Leaf [l00-kernell LGR | EFPD | Five-plant
variation silking | height per plant number weight dry weight
(mg/ at maturity
(day) (em) (cm?) (number) (g) kernel | (day) (g)
-day)
Blocks 3 0.74* 5291 265,953.73 0.48 1.93 101 11.85% | 35761.92
Crop 2 12,665.02%*k(11,003.36%%| 15,374,142.86%* 112 4Q,50%k  5,76%¥ 152.14%*% 311,547.01%
seasons
Error (a) 6 Q.10 7713 88,583.56 0.50 3.30 0.50 2.23 39,651.33
Varieties 2 16.02%*|  213.52 1,035,164.36%* 3.20%%  387.69%k 10.14%x 171,14%¥  Q974.65
Varieties X 4 6.02%¥ 19431 611,067.56* 4.07%* 11.36% | 5.9C%k 85.70*%* 55293.05
Crop seasons
Error (b) 18 0.62 86.98 157,230.64 0.27 3.38 0.50 11.09 37;238.64

* **Significant at the 5% and 19 probability levels, respectivelv.



296 CREREHE N B E H 3 M 1989

v 3% 4 o FER2 BN E o RIEFTENHEERERS (78.75K) » YR REEZIREHE
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BAF o BREHROEABESBERGENZHE » R » 2RARETH » SEREHRE - J6EH
B RER— » AT REERBERETN—KOREAZ—  REIERE DEEE S KEREIFHEE -
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FRAFEHHEMGEE > 88 BRI TRERRRGEETRIEY ¢ o Bl 5 ke
BHE » FRIELEERBERKE  BREE - BFENE T HEER » EHEEERS 5 MIKIER
BESTRRAC AT REE » wEERRVR - mARHEEE (£3) s dkHigEE5=8
B+ E47 1 H4l @B ZR - SES2AMBZHREN A 240-248cm 21 » Hrrf# EATBEENERS
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Table 2. Varietal means for seven characteristics in three crop seasons.

Days to:| Plant Leaf area Leaf 100-kernelj] LGR EFPD | Five-plant
Crop silking height | per plant number weight dry weight
seasons ' (mg/ at maturity

(day) (em) (cm?) (number) (g) kgrngl (day) (2)

~day

Spring 18.15a%  279.00a 7,466.91a 14.24a 32.95b 9.28b 36.02b 1,531.03a
Fall 50.83¢ 229.08b 5,375.83b 14.08a 33.52b 10.63a 31.49¢ 1,231.67b
Winter 55.75b 224.33b 5,670.33b 13.65a 36.72a 9.66b 39.51a 1,484.67a

*Means with the same letter within each column are not significantly different at LSDy.gs.

Table 3. Crop seasonal means for seven characteristics of three forage varieties of maize.

Dlaﬁls to | Plant Leaf area Leaf 100-kernel] LGR EFPD give—planﬁ
- silking height | per plant number weight ry weight
Varieties (mg/ at maturity
(day) (em) (cm?) (number) |. (g) kernel (day) (g)
-day)
Tainan white 60.50b* * -240.66b | - 5,925.33b 13.59b| 40.69a 11.22a 36.69a 1,446.75a
E47 62.08a 248.83a 6,496.33a 14.57a 23.65¢ 9.63b 31.07b 1,389.70a
H4l 62.75a 24291ab| 6,091.41b 13.80b 32.85b 8.72¢ 38.25a 1,410.92a

*Means with the same letter within each column are not significantly different at LSDy.gs.
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E— VB ARR AR TESREESPETZER (F4) o oh#il] » B - B - B
BUFFZ E4T R HALJEE - ERELE - BIEZEEAES o BifEREED R SEK
TFRAEIFRA - HRERMEE, HA REFZEFARE ° 5 BREEERHES EATR H41

» AR EATRRRZBRAISERR o BIEEREL 542K » ZHAEEE Y > HAx G4
WA B G EATHECE » (ARSI ER BKE o BIEEREEHKTOR » Eh ks
SERMNTE » BAT FIBRER S Mt o T HAL MEREER K35 R o ILEHS7ElIrE » R »
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Table 4. Means for seven characteristics of three forage varieties of maize

grown in three crop seasons.

Crop Days to | Plant Leaf area Leaf 100-kernell LGR EFPD | Five~plant
seasons silking height | per plant number weight dry weigh
and. (mg/ at maturity
varieties (day) (em) (cm?) (number) (g) kernel (day) (g)
—day)
Tainan 78.00b 272.25b 7,068.50b 12.60e 39.92a 9.64bc 41.61ab 1,538.10a
white .
S | E41 78.75ab| 278.80ab; 7,630.50ab 15.07a 29.34e 10.37b 28.37e 1,431.85ab

H41 79.50a 286.25a | 7,701.75a 15.05a 29.60de 7.86d 38.08bc|  1,623.15a

Tainan 48.00f | 224.25d| 5308.75de 14.08bc]  4052a 11.88a 34.17¢d]  1,374.28ab

white
F | E47 52.25e 238.75¢ 5,901.00c 14.65ab 27.29 9.70bc 28.30e 1,16732b
H41 52.25e 224,25d | 4917.75e 13.55¢d| 32.75¢ 10.32b 32.00de;  1,153.42b

Tainan 58.50cd] 225.50cd| 5,897.00cd 14.12bc|  41.65a 12.15a 34.31cd] 1,42788ab

white
W | E47 55.25d 229.25¢d| 5,957.50c 14.00bc 32.33cd 8.83cd 36.56¢cd 1,569.95a
H41 56.50¢ 218.25d 5,156.50e 12.82de 36.20b 8.01d 44,69a 1,456.20a

*Means with the same-letter within each column are not significantly different at LSDy.s,

S: spring, F: fall, W: winter.

I HAESFEERKEHERZZE .
(A) &fE:
FFCHEERZE S SRFINE 5 o TR 5 bR E— B S S E R o RS
SE 5 PREERRAFE » ARG KR - REWE - BUE S - THESKER TDN% S5kt
MIREREREL L o R < IR RE » £ AR > BISR2RTEY o
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Table 8. Combined ANOVA for seven characteristics of three forage varieties

of maize grown in spring crop season.

Mean squares
Source of
L df |Five-plant| Five-plant [Whole-plant| Five-plant Ear Kernel TDN
variation fresh dry moisture | stover dry percentage [ moisture
weight weight content weight content
(kg) (g) (%) () (%) (%) (%)
Blocks 3 0.1963 41,571.52 19.56 40,899.56 28.69 2.282 19133
Varieties 2 1.6577% | 35,954.20 27.73 22,424.24 38.13 30.841 2.1917
Error (a) 6 0.2638 60,267.07 7.66 41,049.94 28.05 16.525 1.6071
Harvest times 2 6.2473%% 101691 372.99%* 87,993.05% 419,19%¥ 774.864%% 31,8459%*
Varieties X . 4 0.1783 62,527.62 7.88 33,759.86 11.88 4.398 1.2271
Harvest times
Error (b) 18 0.2618 30,834.59 5.99 18,285.56 1711 8.461 1.0671

*, ¥*Significant at the 5% and 19 probability levels, respectively.

% 6 AP AR RN R RS T2 LR IR T R « RRBATRERE » ot ~ MR
» HOE PR BTSRRI B 2 B T © 2R (T8 28468 > th 21DAP % 28DAP
RUBE RO 2 M BNTT T % » T 28DAP SRRCEUIRI M HRE 2 R s B47 (dhg) B H4L
(FRBERY) HyRELERER > 21DAP Z28DAP MR WIS » 28DAP LUSBEREE 2 BT T
Be o BRI S BkakE s BMES M - THAKER TDN St » = EERETRRE
REMIRZ S8 LA~ o 1 21DAP ERHMZM » SRS ERIEARELRILE o BHS
AT A B BN Y 2 8 % » BISR 5 BRUE BRI T A O 1 BRI 248 T R

Table 6. Means for seven characteristics of three forage varieties of maize grown

in spring crop season and harvested at three different mature stages.

Five-plant | Five-plant [Whole-plant| Five-plant Ear Kernel TDN
Variet Harvest fresh dry moisture | stover dry | percentage | moisture
ariety time weight weight content weight content

(kg) (g) (%) (g) (%) (%) (%)
Tainan [21DAP B.07a* 1,592.35a 68.60a 1,124.12a 2891b 4703a 65.94b
white [28DAP 4.17b 1,350.45a 67.46a 915.35b 32.18b 39.64b 66.82b
Maturity 3.78b 1,538.10a 59.28b 918.07b 40.65a 30.03¢ 70.09a
21DAP 5.35a 1,485.90a 72.08a 1,036.92a 30.29¢ 44.47a 66.00c
E47 28DAP 4.70a 1,542.50a 67.29b 975.97ab 37.19b 39.62b 68.18b
Maturity 3.59b 1,431.85a 60.01c 787.20b 44.96a 30.07¢ 70.24a
21DAP 5.63a 1,459.62a 74.20a 993.15a 32.33b 49,58a 65.36¢
H41 28DAP 5.22a 1,671.67a 67.75b 1,105.35a 33.88b 40.92b 67.28b
Maturity 4.33b 1,623.15a 62.49¢ 957.52a 40.77a 32.89¢ 69.12a

*Means with the same letter within the same column under the same varieties are not
significantly different at LSDy.gs.
DAP: Days after pollination,
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Table 7. Combined ANOVA for seven characteristics of three forage varieties

of maize grown in fall crop season.

Mean squares
Source of dr Five-plant; Five-plant |Whole-plant| Five-plant Ear Kernel TDN
variation fresh dry moisture | stover dry | percentage | moisture
weight weight content weight content
(kg) (g) (%) (g) (%) (%) (%)
Blocks 3 1.084 45,297.20 11.802 12,537.60 12,61 8.753 0.203
Varieties 2 1.802 1 190,101.03 3.477 | 131,857.15%* 161.76% 56.16% 11,703
Error (a) 5 0.584 4546719 3.856 6,105.40 20.65 9.25 2.550
Havrest times 3 2.633%*| 353,391.48%*| 760.230%%  28,021.46%%  1,180.06%* 2,204.87%% 78.950%*
Varieties X 6 0.306 20,598.50 5.643% 8,848.92 3170 21.39% 2.622
Harvest times
Error (b) 217 0.160 21,433.21 2.196 6,082.31 14.84 6.16 1.266

*, ¥ Significant at the 5% and 19 probability levels, respectively,
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Table 8. Means for seven characteristics of three forage varieties of maize grown
in fall crop season and harvested at four different mature stages.
Harvest | Five-plant | Five-plant (Whole-plant| Five-plant Ear . Kernel » TDN
Variet fresh dry moisture | stover dry | percentage | moisture
anety weight weight content weight content
time (kg) () (%) (g) %) (%) | (%)
21DAP 3.89bc* 847.52b 78.27a 664.60b 21.74d 68.40a | = 64.02d
Tainan [28DAP 4.64a 1,203.42a 74.03b 858.55a 28.39¢ 53.63b | 65.8lc
white |[35DAP 4.45ab 1,318.35a 70.36¢ 794.02a 39.77b 46.28¢ 68.85b
Maturity 3.55¢ 1,372.75a |- 58.01d 676.10b 49.69a 31.52d 71.51a
21DAP 3.92ab 808.45b 79.17a 574.87a 28.54c¢ 63.94a 63.84c
E47 28DAP 4.20a 1,080.30a 74.27b 652.62a 33.56b 51.00b 68.80b
35DAP 3.34b 1,039.07a 68.59¢ 562.32a 45.42a 41.93c. 7Q.41ab
Maturity 2.90¢ 1,167.32a 59.77d 571.65a 50.06a 30.99d 71.62a
21DAP 3.67a 814.80b 77.8la 567.92ab 30.28¢ 63.81a 66.31c
H41 28DAP 3.8la 984.35ab 74.37b 624.87a 38.75h 52.15b 68.41b
35DAP 3.26ab 961.85ab 70.58¢ 566.40ab 40.73b 42.40c 69.79ab
Maturity 3.02b 1,153.42a 61.70d 484.,54b 50.75a 36.35d 70.84a

*Means with the same letter wiithin the same column under the same variety are not

significantly different at LSDy.s.

DAP: Days after pollination.
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Table 9. Combined ANOVA for seven charcteristics of three forage maize

varieties grown in winter crop season.

Mean squares
Source of df Five-plant| Five-plant {Whole-plant| Five-plant Ear Kerne TDN
varation fresh dry moisture | stover dry | percentage | moisture
weight weight content weight contenlt
(kg) (g) (%) (g) (%) (%) (%)
Blocks 3 0.3445% | 3522994 2.905 31,810.05 36.13 21.12 29.61
Varieties 2 0.7645%*| 163,04 7.45%* 43.345%%| 158,511, 77%* 101.39% 18.11 13.50
Error (a) 6 0.0471 13,574.73 2.898 8,652.29 12.23 19.09 16.51
Harvest times 4| 2.1356%%* 688,258.75%* 931.317%K 50,651.76%* 2,137.36%* 3,728.64**% 193.57%*
Varieties X 8 0.2587 37,963.66%* 9.176 14,129.82% 15.59 8.44 16.62
Harvest times
Error (b) 36 0.1313 12,126.00 2971 5,355.97 7.38 12.33 15.53

* ®kSignificant at the 59 and 19, probability levels, respectively.

B TDN ; THIGKEEREEE SR TDN o Hib 8 ERFEkZERREE D
HR TDN SSEEL LIEARM 5 Sk Em S ke KB R FRE KRG REE I LA -
SHERERE S R ELEREME SR TDN SEE AN 5 FK » REZEETH
ERBRBEE IR -

Table 10. Means for seven charactertics of three forage varietis of maize grown

in winter crop season and harvested at five different mature stages.

Harvest | Five-plant | Five-plant {Whole-plant| Five-plant Ear Kernel | TDN
Variet fresh dry moisture | stover dry | percentage | moisture ’
y weight weight content weight content
time (kg) (g) (%) (g) (%) (%) (%)
30DAP 4.96a* 1,083.95b 78.15a 881.82a 18.57¢c 74.45a 62.98b
Tainan 40DAP 4.62a 1,167.82b 74.64b 761.37b 34.74b 59.47b 67.50ab
white S0DAP 4.66a 1,474.82a 68.30c 985.50a 33.32b 48.21c 67.13ab
60DAP 3.81b 1,400.00a 62.93d 697.45b 50.10a 38.83d 71.83a
Maturity 3.46b 1,427.95a 58.66e 725.67b 49.26a 28.34e 71.92a
30DAP 4.59a 879.07d 80.85a 687.97a 21.71e 74.53a 64.03b
40DAP 4.30a 947.82d 78.01b 618.75a 34.91d 57.57b 67.56b
E41 SODAP 4.42a 1,181.32¢ 73.21c 700.75a 40.80c 46.66¢ 69.13ab
60DAP 4.32a 1,404.57b 67.52d 687.02a 51.08b 39.58d 71.89a
Maturity 3.65b 1,569.95a 49.48e 660.72a 57.97a 31.48e 73.73a
30DAP 4.39a 850.27¢ 80.63a 653.52ab 23.04c 7891a 64.37b
40DAP 3.84b 858.65¢ 77.58b 552.47b 35.68b 58.86b 67.61ab
H41 50DAP 3.95b 1,173.30b 70.44c 732.30a 37.87b 48.10c 68.34ab
60DAP 4.11ab 1,324.95ab 67.81d 631.12ab 52.30a 39.09d 72.21a
Maturity 3.42¢ 1,456.20a 57.40e 654.12ab 55.30a 32.23e 73.00a

*Means with the same letter within the same column under the same variety are not
significantly different at LSDy.os5.
DAP: Days after pollination,
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Table 11. Correlation coefficients for seven characteristic of three forage
varieties of maize grown in three crop seasons.
Five-plant | Five-plant | Whole-plant | Five-plant Ear Kernel
It fresh dry moisture stover dry | percentage | moisture
em weight weight content weight content
(kg) (g) (%) (g) (%) (%)
Five-plant dry | S 0.280
weight (g) F 0.207
w —0.436
‘Whole-plant S 0.917** —0.105
moisture content' F 0.642% —Q.744%%
(%) W Q74T#F  —0.917k*
Five plant S 0.802%:* 0.610 0.614
stover dry F 0.763%¥ 0.561 0.071
weight (g) W 0.529% 0.304 —0.009
Ear percentage | S —0.787* 0.010 —0.853%* —Q.783*
(%) F —0.659% 0.633* —0.908%* —0.260
w —0.763%* 0.783** —0.881%* —0.336
Kernel moisture| S 0.915%¥ —0.002 0.958%% Q.721%* —0.900%*
content (%) F 0.617* — Q. 724%¥ 0.953%%* 0.128 —0.966%*
W 0.734%% —0.862%% 0.929%¥ 0112 —0.950%*
TDN (%) S —0.790% 0.019 —0.857*%* —0.7176* 0.998%* —0.894%*
F —Q.652% 0.617* —0.887%% —0.278 0.989%% —0.971%*
w —0.554* 0.847%%* —0.860%%* —0.083 0.878%% —0.867%*

S: spring crop, F: fall crop, W: winter crop.

*, ¥*Significant at the 59 and 19 probability levels, respectively.
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Effects of Crop Seasons on Growth and

Harvest Time of Forage Maize'

G. J. Shieh?, H. S. Lu?, K. S. Liu?, C. L. Ho* and T. C. Lee?

Summary

Three forage varieties of maize with various maturities, Tainan White (early), E47
(intermediate) and H4l (late), were grown in repllcated trlals at TARI in spring (
1988), fall (1987) and winter (1987) crops. Effects of crop seasons on growth and har-
vest time were investigated.

(1) The combined analysis of variance for days to silking, leaf area per plant, 100-
kernel weight, linear grain filling rate (LGR), effective filling period duration (
EFPD) and dry weight per plant indicated that the mean squares for crop seasons
were all significant. In most traits mean squares for varieties and varieties X crop
seasons were also significant.

(2) If fresh weight, dry weight, moisture content, ear percentage and total digestible
nutrient (TDN) were considered simultaneously, the most suitable harvest time
would be 21-28, 28-35 and 50-60 days after silking for spring, fall and winter
crops, respectively, in central Taiwan area.

“(3) The significahtly postive relationship between kernel moisture content and whole-
plant moisture content Suggested that kernel moisture would be a useful and
reliable index for determing suitable harvest time in forage maize.
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