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Effect of the Double Cropping at High Altitude Area Which

was Cultivated Suitable Forage Crop

Sung-Yoon Han and Dae-Jin Kim*

Abstract

This study was conducted to increase the utility and productivity of forage crops at high altitued areas.
For that purpose, 21 cultivars of comn and 2 cultivars of rye were cultivated for 3 years using a
randomized block designed with 3 replications. The results obtained were as follows.

1. In the Tackwallyong area (800m above sea level) which has a short frostless period, all the seeding and
harvest of corn must be finished within about 135 days between mid May, the time of the last frost, and
late September, the time of the first frost

2. It was relatively safe for the early maturity cultivar(110days) and the medium maturity cultivar(120days),
compared to the late maturity cultivar(130days) which might have had the possibility of an overlapping
period between the time of harvest and the first frost in high altitude areas

3. The productivity of forage corn, which is the most efficient crop for capturing solar energy, varied
significantly with the climate circumstances but the productivity of Taekwallyong showed similar results of
19 M/T/ha, compared with 20 M/T/ha in Suwon from the '96-'98 study

4. Rye could be cultivated in high altitude areas and when corn was raised as a second crop after rye in the
same year, it was possible to increase the productivity of dry matter yield by 20% through double
cropping(P < 0.05).
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Table 1. Growth characteristics of forage corn production(1996)

Maturity Cultivar Wt. of ear  Ear/soilage DM Yield(MT/ha) Index of
(MT/ha) (%) (%) Fresh DM DM
Early P3514 597" 442 21.7 63.7 13.5° 90.6
P3525 637" 419 20.3 79.7 15.2° 102.0
P3845 6.01° 485 23.4 53.1 12.4* 83.2
P3723 623" 46.2 224 60.1 13.5° 90.6
Chal ok 419° 44.1 192 495 9.5° 63.8
Mean 575 45.0 21.4 61.2 12.8
(£SD) +2.86 +£2.49 +1.67 +11.7 +2.11
Medium P3437 7.14° 39.9 23.2 71.0 17.9° 120.1
P3417 6.85" 40.8 29.0 58.0 16.8® 112.8
P3394 5.31° 36.4 21.1 69.3 14.6™ 98.0
P3352 7.26' 382 24.9 76.2 19.0° 127.5
P3489 6.09% 41.4 24.6 59.8 14.7" 98.7
me’“ 3.70° 283 214 61.1 13.1° 87.9
Mean 6.06 375 24.0 67.0 16.0
(£SD) +1.25 +4.86 +2.90 +7.7 225
Late S.W 19 4.43° 29.7 22.0 67.5 14.9% 100
P3335 5.52" 34.5 21.4 75.0 16.0° 107.4
P3223 5.93" 35.1 22.1 76.5 16.9° 113.4
P3310 5.34" 30.5 23.0 76.0 17.5° 117.4
P3156 5.49™ 34.1 222 725 16.1° 108.1
P3172 621° 36.1 20.4 84.3 17.2° 1154
KWZ;‘(ga" 436° 325 173 715 13.4° 89.9
Mean 533 33.2 21.2 75.6 16.0
(£SD) +0.70 +2.40 +1.90 +5.1 +1.44
*? Means on the same vertical different superscripts differ signficantly (P<0.05).
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Table 2. Growth characteristics of forage corn production(1997)

Maturity Cultivar W;r()f Ear/soilage DM Yield(MT/ha) Index of
MT/ha (%) (%) Fresh DM DM
Early P3514 6.48° 36.8 253 69.6 17.6™ 842
P3525 6.62° 352 23.3 80.6 18.8° 90.0
P3525 6.62° 35.2 233 80.6 18.8° 90.0
P3723 5.82% 37.3 27.1 57.6 15.6™ 74.7
P3861 7.19° 39.1 28.7 64.0 18.4% 879
Chal ok 4.35° 332 19.5 67.4 13.1° 62.7
Mean 6.24 36.8 25.4 66.9 16.9
(£SD) +1.04 +2.43 +3.49 +72 +2.14
Medium P3417 7.53" 39.2 25.0 76.6 19.2™ 91.9
P3437 8.69° 40.6 30.5 70.0 21.4° 102.4
P3394 7.94° 38.0 26.7 78.4 20.9° 100
P3352 7.33% 380 25.1 76.8 19.3% 923
P3489 7.11* 35.9 28.5 69.4 19.8% 94.7
P3563 7.50* 42.6 29.7 59.2 17.6% 84.2
Kavfl‘f“we on 5.15° 30.5 20.1 84.0 16.9° 80.9
Mean 7.32 37.9 26.5 73.5 19.5
(£SD) +1.09 +3.87 +3.55 +8.0 +1.64
Late SW 19 7.71° 36.9 25.8 81.2 20.9" 100
P3335 8.99 389 24.9 92.6 23.1% 110.5
P3223 8.73® 40.4 25.1 86.2 21.6™ 103.3
P3310 11.0° 44.0 252 99.2 25.0° 119.6
P3156 6.66° 35.6 23.8 78.6 18.7° 89.5
P3172 8.26™ 40.5 23.5 87.0 20.4 97.6
P3461 9.04" 41.1 25.1 87.8 22,0 105.3
Mean 8.63 38.2 24.8 87.5 217
(£SD) +1.34 +3.19 +0.82 +52 +2.01

4 Means on the same vertical different superscripts. differ significantly(P<0.05).
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Table 3. Growth characteristics of forage corn production(1998)

. . Wt of Ear/soilage DM Yield(MT/ha) Index of
Maturity Cultivar ear % % DM
MT/ha %) (%) Fresh DM
Early P3514 7.72° 40.1 26.1 73.8 19.3° 96.0
P3525 6.87° 37.5 25.1 73.0 18.3° 91.0
P3861 7.36°. 452 30.4 53.6 16.3° 81.1
P3563 6.71° 41.4 29.6 58.7 16.2° 80.6
Mean 717 41.1 27.3 64.8 17.5
(£SD) +0.46 +3.08 +2.66 +10.16 +1.52
Medium P3417 6.70™ 35.9 23.9 78.1 18.7° 93.0
P3437 7.47° 35.9 26.5 78.6 20.8° 103.5
P3394 7.39° 351 25.1 83.7 21.0° 104.5
P3352 5.34° 30.7 23.9 72.8 17.4° 86.6
P3461 7.83° 38.2 27.5 75.0 20.5° 102.0
Mean 6.95 35.2 254 77.7 19.7
(£SD) +0.99 +2.75 +1.60 +4.13 +1.57
Late S.W 19 7.19™ 35.7 27.5 73.3 20.1° 100
P3335 10.00° 443 30.7 73.6 22.6° 112.4
P3223 8.94" 39.5 273 829 22.6° 112.4
P3310 7.21™ 34.0 24.8 85.6 212" 105.5
Mean 8.33 38.4 27.3 78.8 21.6
(+SD) +1.38 +4.57 +2.44 +6.33 +0.90

*4 Means on the same vertical different superscripts differ significantly(P <0.05).
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Table 4. Productive characteristics of forage rye

1996 1997 1998
Idioms Yield(MT/ha) Yield(MT/ha) Yield(MT/ha)
Fresh DM Fresh DM Fresh DM
Seeding date Sep. 12, 1995 Oct. 7, 1996 Oct. 8, 1997
Heading date May 17, 1996 May 13, 1997 May 8, 1998
Harvesting date May 25, 1996 May 25, 1997 May 25, 1998
I 22.50+1.20 3821048 . 16.99+0.2 2.75£0.03 29.37£0.6 5.93£0.21
I 19.60£0.9 331%035 13.9710.5 241%0.08 2475£0.8 4.78+0.34
m 16.50£0.9 2751035 16.12£0.8 2511013 26.32+1.7 524+0.18
Pl I\ 1720106 2.92+0.25 17.40£0.8 2.99%40.14 31.30£0.6 6.60+0.16
A 2260£12 3.791£0.49 164411.1 2.69%0.19 31.53£1.9 6.31+0.36
Vi 21.60£0.5 3.65£0.26 1646+0.4 2.84+0.07 31.60+0.5 6.51+0.48

Mean( % SD) 20.00+2.7 3371046

162312 2.70£0.21

29.15+28 5.90%0.74

v. A 2 £ Z7HE A Th(P<0.05)
2 d7: ndAdd 499 Agg guy V. 2 8 2 ¥

_‘
r
]

3. B el A

Fal
< W 7R we} gddel wel A=A,
Fo'96~'98 39z ANgE Ad AW MT)TH
gt 2 Aozt P AH19 M)

4 BB IFAGA SFF 5

EX g0l L FFE A2

(1109), FAZF(1209)e AT HA1E(1309)
e 84 A Wae A dAA g2z o
o) 9j¥ Aol EAsHA L

L

U 25z AujstA HE AEAANTF] 20%

=
&,

NBF Srae 2829 3UE Gy iR 3w 1. Aldrich, S.R. W.0. Scott and E.R. Leng. 1978.
= Modern Corn Production(2nd Ed.) 1-93.
L 537130l &S B (Y 800m) =] el 2. Duncan, D.B. 1995. Multiple and multiple tests

N S AREE 87 A8 BN o 59

ol ZAste otefet 2gith

FTA AMEY 2= 99 sle Alo] ok 135U 3. SAS(stetistical
user's guide SAS inst inc cary., NC, U.S.A

2. nAAAqA S S HLAHe A 4. Taji, K. 1967. Studies on the utilization of

=153~

Biometricsy 11.1(Abstr)
analysis system). 1994.  SAS



Han and Kim : Effect of the Double Cropping

forage grasses in warmer districts of Japan. VI

The feeding value in the different cutting
periods of oats. Jap, J. Zootech Sci., 38:397.
L AFY, olBY, AFe, AFY, hE. 1993

477 BE ALeAE Shes BEA)
Abzxol FEH AFRZEA G v E JF BE
5. 16:327.
 SENEA.

1

1997. AtE2 4 9WF $FASE AY
, AA AR (YFH). 321
. 1996. 552 F8A717} A}

FA vAe 9% BER

0 %
o o[o
o

(x od U9‘~ o‘
ol
a2

oX
”

a
3 1o
2

2
oX
o
o
)
)

. 1993, A ALS2E §EHA

10.

12.

—154—

. 34

13:300-304.
TYRNM AEEE 5
AT, HAEH, 2:1036-

A ZAPAT. BEGE.
a8, AHA. 1997
Z1de e A4
1040.
S, Y9, AT, A 1998 YA
A ALRAE 7T BE 444 AT F
AbA B 2:991-1006

£ 1998 TR 5L
A A} 7pgol gl BE A
ALt} =8 pp. 22-57
A, BLA. 1988
Al. pp. 350-402.

T, Foluigm 9

WESE 9%, B



