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Summary

The objective of this study is to obtain the basic data for investigating the potentiality of continuous utilization
(first cutting in the late fall and regrowth yield in next spring) of forage rape seeded in fall. Non-structural
carbohydrates(NSC) in leaves and roots of forage rape seeded on Oct. 3 were analyzed during a growth period.

The greatest change in NSC content was observed between the wintering and the early spring period. The total
content of soluble sugar in leaves and roots highly increased from the late fall(Nov. 7) to the wintering period
(Feb. 4), and then rapidly decreased on the early regrowth period(Mar. 31). The contents of fructose and glucose
were relatively lower, and their quantitative change also was smaller than those of other sugars through entire
growth period. The highest accumulation of sucrose occured from the late fall to wintering period, and then great-
ly decreased in the early regrowth period. Sucrose content in roots was 2.3 times higher than that of leaves in
wintering period. Starch was the largest pool of NSC and its content in leaves and roots showed a similar pattern
with that of sucrose through entire growth period. Starch contents in leaves and roots were 38mg and 189mg/
gDM in the late fall(Nov. 7), 187 and 497mg/gDM(Feb. 4) in the wintering period and 69 and 79mg/gDM(Mar.
28) in the early regrowth period, respectively.

The results clearly showed that the main reserve forms of NSC are starch and sucrose, and that they are highly

stored in roots in overwintering forage rape.

I.N & S 7. 1988), F& ALENEEE BEH0E o8

F AE BA7IZEZA B ohd 2T Fo] ¥

FAZAN AEEOE ARE EFL HYPo] 7 %% 3"574%01\4 280 FFIFLeEN BEH
Aeta Eu712 o] g of Bew *% HEFFo A7 AT A A2 2§ F4 @A)
EX 271480 way) gid BEF 8~ 1257 B g 2 A 7+~goﬂ N AFEL B 27| A4, S5
o #e 48710 EAol F1 B £ A2 ¢ 9 FRgEe oz Huste FEAAN A
g TEY # dos(@ 5, 1986), dAF 71z 3t el Ed g ai%ﬂ Aot A 51986y A
ol 4T W&ol ALslo] b2 Bxo} ofxo) 4 2 84 A2 ERAY SEEFRo2 Yo
o] BAHL E£Fo] Ha}HE %rt&olY AL ol AwEn e 9w, 39, £F L gojada

o g

E 3z 4+}o] 7H5 3o (Harperst Compton, 1980; & FRA AN FAAGEE L AP E el A
¥ A el 3t & 4183 (Dept. of Animal Science, Miryang National Univ., Miryang 627-130, Korea)

*Addgtn 3 Rs 5421 %9 P2 (Inst. Develop. of Livestock Prod., College of Agri., Gyeongsang National Univ., Chinju
660-701, Korea)
** A e 538 o5 39 (Dept. of Dairy Sci., College of Agri., Gyeongsang National Univ., Chinju 660-701, Korea)

» ¢ AE S B (Livestock Experiment Station, RDA, Suweon 441-350, Korea)

- 331 -



AzxEFAE 2540 FHFolodA °]%f5}7]7}
A3 AEFFo| oA &5 FFoE &
g FAY S 7 AR FHE ol st

H, SEvtet S5 ol HX el fafe] Auia
Ue Sy F3 AEY TR o2 7 #F
3l YA FHE 18] o] BB X3 O
W, TEA9540)38 FH1956)S A7 FQHNEEA
W, WgAol zo 295 4FAAH o8 &4 ¥
dAlBE 2 A o]8Ao] Htlxn 3¢ 3, Kalmbacher 5
(1982)2 F3g o] o FH o] & A7 F3A]7]9
Ade 2o o3 ¥ F %Y 71 €&
T UYL B nEA, 05 A5 JF &
I 4E5F AAFF e dEH ol &9 s HE
A Atk A3 $(1984)2 FEvhel FHRA Gl A

F93 HAFY F$ 89~96% 5 €588 H
udtgon, 48F A g7 FE£3 49 F, st
o] &3t 3] E&Holzta AA st AFHE
A FHE Fste Moy o] 8 ALl dF o
£33 o] 53 B AT g A& F o] & o
g 7H5 S HA AAG vk k. o) g Thed e
Fanet 2ol iAoz A&7)to] Asd ALE 2
o] A&A ool A S At v F
83 guj7t Ql& AeZ AEdY. 455 HEA
e dsgolv 455 AEA U Ed et
WS BAE A HER 450105 24
ALe] Bolid & olfistE Aol Wie F2E Aot

fEEe d5RES FS, 271709 Ax7o
A== 45710F e ddzne A4e ¥
g WA s ole AEAYA e ddA 2
o ¥ 9 ASAN ke Wslel] o FHolth
(Clarkson %, 1986; White &, 1987). €53 2 &4
ALY wigE b FEe Ae Azl 771
e £4 07 veh=ul, Medicago sativa®t 3
2 thdA AFEZFE(Nelson® Smith, 1968, Fran-
khauser 5-, 1989; Volenec 5, 1991), Malus domestica
¢t Z& B (Tromp, 1983) H W2 ?}_%'%‘
(Sagisaka, 1987)olA B g w} 9} H4F7
g fFrdgES H2d o 113&
(cyroprotection)g ol <] &5 ¥ (MacKenzie 7,
1988), o] & ¥ ZE9 gako] A wet A G
Z1EE 343 23 AAHBEA BGAANA 2ag
FY¥A 2 duA FTFHeEA olgHozG

0

f-fi
ox J{N’ ikl

(Cooper$l Watson, 1986; Volenec 5 1991). o] & 3 &
H52 571059 AR EY AFFFol 45
&7 455 AYFFo) YT 4TS XA FE
EH o7 AA g

metA e R HFEd grdEY T
A¥d 2 FFWs o o tﬂ"}—. A+E o 7}
DF AdxAR F8 AZR7IES ool g T
B ol AEAMUWY FrIE 4T B
od g olsj] Fag rIxAEI € HolH, TF
Hog A& AMFFY A o3 & A
48 2 ol gEEE Fust AlE F dE Rojth

olgl gt /Hd Bt A B AP-E FRA YA Fut
FA M L 4559 947 o] g o Hat
A Y ol8EEE AN F e A4S AES
1z S AE7HFEEVIE FAoR)Y By

S e B g Ao Fystaa +astac
I./M2 2 gy
1 ATEA 2 ShE R

B A7 E 1991d 10958 1994 58744
Fddigtn FAdE 2AAFAANN st
AR FA 1EE] £7], BREEY 2 5% A
AuA o2 FE] wrAZolH, GHF, AgE
BoAgFd LAEH A7 2o g Swiss T
S FAet AdiiEa B &g AR AE A ol A
AABAT AET WX E Gy 3E o8 o,
199133 109 3o 25cme] A A A2 Al
109 39 #3E3d 9549293 119 7Y), €53
(939 249 49), 95%F 27] AA7)93d 39 289),
U 7193d 49 109), M827]193d 49 259) £
Met# 47193 5€ 8ol A7 AR + &
R HEE 2 sEstd B8 AEE Ful8
At AHES N:P:KZ 10:8:8(kg/102)9] Bl &=
o] AxAblE # AAANFY 1/38 7V E 3
of gFAl, 2/35 EA FFAFl A7 ALU
AY7IY ey FHE FFEAT. Hule
1,000kg/ 1022 A Z7)u) s A&ttt 71 Ao
g R AS7E B 2AE sl F8d
AAlH et AH7IE 718270 E Table 19 e}
LU A=

—332 -



Table 1. Meteorological factors during experimental period.

Year Temperature Relative Precipitation Wind velocity Sunshine
Month c) humidity(%) (mm) (0.1 m/s) hour (h)
Min. Max. Mean Mean Total Max. Mean Total
'92 Sep. 169 26.3 212 78 247.4 93 18 146.5
Oct. 8.4 21.0 14.1 76 16.8 130 14 208.3
Nov. 03 15.1 6.7 71 20.4 103 15 185.7
Dec. -22 9.9 33 69 539 10 17 168.9
'93 Jan. —4.6 6.4 -03 65 36.0 102 20 156.7
Feb. —3.1 9.8 27 61 68.8 130 26 188.7
Mar. 04 13.2 6.4 66 65.2 103 20 185.9
Apr. 43 19.7 119 58 22.8 115 26 230.5
May. 11.3 238 17.0 70 160.6 100 21 196.4
Jun. 17.9 26.2 216 77 236.2 93 20 117.7
The data were obtained from Chinju Meteorological Station, Kyeongnam, Korea.
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Fig. 1. Changes in the total content of soluble car-
bohydrate in leaves and roots of Brassica
napus L. during a growth period. Each value is
the mean = SE of three replicates.
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Fig. 2. Changes in the contents of mono- and disacchar-
ides in leaves (A) and roots (B) of Brassica
napus L. during a growth period. Each value is
the mean + SE of three replicates.
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Fig. 3. Changes in starch content in leaves and roots of
Brassica napus L. during a growth period. Each
value is the mean £ SE of three replicates.
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Table 2. Daily accumulated contents per plant of dry matter and non-structural carbohydrate through the

wintering and the early regrowth period.

Periods (month/date)

Fractions
11/7~2/4 2/4~3/28 3/28~4/17 11/7~2/4 2/4~3/28 3/28~4/17
LEAVES ROOTS

< mg/plant/day +--ereeeeeeeneens - mg/plant/day «-«eereeeesennes

Dry matter + 529 + 1294 + 1,2385 + 115 + 11.8 + 2309

Fructose + 1.0 + 21 + 11.6 + 0.2 + 14 + 04

Glucose + 0.6 + 0.7 + 9.1 + 0.2 + 18 + 1.0

Sucrose + 89 = 60 + 1185 + 3.0 - 53 + 39

Starch + 11.1 — 32 + 1539 + 33 - 78 + 37
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