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Evolution of Carbon and Nitrogen Concentrations in the Leaves
as Related to Dry Matter and Crude Protein Accumulation

of Forage Rape(Brassica napus ssp. oleifera)
Woo Jin Chung, Byeong Ho Kim, and Tae Hwan Kim*

Summary

The purpose of this study is to determine the evolution of carbon and nitrogen concentrations in
relation to dry matter and crude protein accumulation in the leaves of forage rape(Brassica napus
Subsp. oleifera, CV. Swiss) during the growth period. Field-grown plants were sampled at intervals
throughout fall, winter, early and late spring.

During over-wintering period(from Nov. 7 1991 to Feb. 4 1992), the carbon concentration in the
leaves increased from 382 mg to 435 mg g DM, while the concentrations of nitrogen and crude pro-
tein significantly decreased. There was little accumulation of fresh and dry matter in the leaves.

On early spring growth from 4 Feb. to 30 Mar. marked carbon loss 37 mg. day™ and slight
nitrogen accumulation occurred with the increase of fresh weight in the leaves. From spring growth
to bolting stage(from 31 Mar. to 16 Apr.) the greatest accumulation of fresh and dry matter was
observed and carbon and crude protein concentrations increased with a linear manner.

After bolting stage the concentrations of carbon, nitrogen, hydrogen and crude protein in the leaves
significantly decreased until late blooming stage, and the decreasing rate was prominent in nitrogen
(45.7 %) and crude protein(46%).

From the results above it is recommended that fertilizer will be applied before early spring growth,
and that optimal utilization period is a bolting stage. For the serious modification of the internal C/N

balance during the overwintering period.

1.8 B A o]l 455 FAY F vk HoA FeHez

A2 ez el st wpAsicE WO, 19

£7 45 I v 32 (Brassica napus Subsp. oleifera)= M % 89). olelql WA oA Hel|ZE2A 2] 715A-S H7}

e EA BEE 71 F2A st Ax o] 2 371 98 =919 AlREHA FEE0e Hopl

of & Bz9 ok Afo] ANHZ, FA) By HAed, & 51986 =98 A4 FAE

AetElE 27k 5% ARAAE 7HssHA Z(Velox, Akela)yE2 H#sptoz Zxo] zx, o
ate] M FTF7IZHE Tol(H % 4, 1988), AHul W, EF, 3% Y go|aekd) wE Atz

A s Fad st GsdtslDept. of Dairy Sci., College of Agri.,, Gyeongsang National Univ., Chinju 660-701,
Korea)

* AR Faalst Al 7 A (Inst. Develop. of Livestock Prod., College of Agri., Gyeongsang National
Univ., Chinju 660-701, Korea)



FolA f-elvetell A FH2E2 A A o] -3}
o} 3hgl T, & S5(1989%)-% Akela®) 16FF2] A}x4
Sl gk QA ALRZFR]O] oigE Aol A,
Velox7} th<pAleln], zdwlAd =3 IVDMD7}
=31 NDF, ADF, cellulose 2 lignin o] wholx]
doFt 7 Atxd FFE A Aggsita
3lsdct.

ol zro] E ] f-A FFel It AAAERA L 715
dol QA wel o]lE ZsiAtEE FAFF

W Fo EPES AR, SRR 2
FAH(FE 5, 1977), BER T8 % MWEE 5

=%
S s

1989P), RRFEEMA(Z 1989°), At E ] wh
Y R EER (R 5, 19899, @F% MEAKE
e ke W BER TEE R M 1989 F 72
4, 1988) 59 Fyge Ay RaEdch

AE717ke] ATl & pF Y Fdokn ke
Wzl gk Azt ff, 1989)o A FkiE Velox
F5o =biA e o] Fd B SY7A] A Ho)
ZleY o opet A Lo g Ayl vha Bkl e
v, " £(1983)8 YEFe MEAH S
HWE7LA Frbsted 33.0%2 7P Edkehoh
Azt kot Mt A7)l 22.7 %74 A FFAashelcha
s,

ojatel AFEel A Aw] & ule} Zho] MR
w3l glel YEF A FaFd adle] FHe
A el MEAe] g EE%R EE S
W& e mn ® uph ok

el e wAEmS A%, 45F 9
o] R EAsAA F714 A28 FClarkson
Warner, 1979; Bravo % Ubibe, 1981; Macduff
=, 19879} @#FEME 2 B#h(Frota ¥ Tucker,
1972; Nicolas =-, 1985) 59 & §F £ 8y L
Aaggel el ez TR A
carbon & o]& @ S| WAHF JIFS vlAA
o} geba] 457105 iR N7 Co 48
g oAb 453 Ao mEe AsAlARs A%
o W9 Fag Ayl 7jgagle] & Ao}

w3t Kalmbacher 5(1982)-2 #iGmiEe 9TA
AF ol82 4FF #B ki F7HE M=
EuE R, HA AFA7e 28 FA
o dFH FEape d1F o} &2 rheAE AAEA
o med e dAEe YEFS HEEE 2

AL O

21
=
=1

FF9

— 59 —

poAEamel Rl ek o) sk o) YdAy
o2 A7)l ARV FEHEHS o] §EES
Fos shedl 8% oulr YAe Ao ARH
t}.
waba] B AT HEE HES 1L 33
ste] AgA7)] FB(E3 YEATE 2 YEP
ERe N3 C el bt} oo Be KR
MEEES B S el st

wul
B

I. ## & 7%
1. HERMR W g SE

A KBS 19914 108 30%€ 19924 58 19
H7A) BEfE e B E RS SRR E sl A &AT
st

#ERE £ B m3E(Brassica napus Subsp. oleifera)
ol F5L& B AP A AAE fA 3FS
(A E] Altex, T E<Q] Tower, TP E3l Swiss)
of gt A-F2A Ao, A FQ SwissFo] P
ol Yx s W ALEH 717 vt deA B
ATl A SwissF & #tRARELZ s

2. #B1E 3 ESEE

RBET il 3ELZ #itslded, 1RY
gL 16.2m%4.5%3.6m)2 st #EfES 108 3
Heoll BEWE 60cm, #RRIEEEE 30cm MIfEo 2 ZHEBSIA
o} HilE 82 N-P,Os-K,0=10-8-8kg/10a 22 BHE
13& #ER Bl F32 235 kil 2R
Thidl EEZ HEstel, HAEE 1,000kg/10a$
ew EEE mAstEct. 7ek EBREHE —RIET
iEol #E3gich

3. R/EEA R H&E

Aurl g BAL H, FEE EEE, BE, RER
o A&l AFAZ]e mel Zb Al mie) EEshe
zApslg Tl Yidg FAES s dalAde 109 3d
25 F AR 119 7Y), BARCINd 2
o 49), BEERYCIZA 3d 31d), MBI
49 169), BTERABICONA 59 19%)o) 212k 58
st s AEe d, £7), Pele xR
Fejsle] 244 AIRE Ewiskach A% KES
Bl BRE oS BHRER 24, SEEsle] BR



3haL Az7] WellA 60T, 48417k gl z]l F- &4y

£-8 B&3t2 lmm(18mesh)2] wiley mill 2. 33§35}
o] 182 EIRZENA Bypsldriz) ool st
gt} &\ FERN carboni} hydrogen ¥ nitrogen
9] AiA Feke Leco C-H-N 800772 %3314
3, MEAE 82 Kjedahl 7EAOAC, 1990)
2.2 ALrFFs Fil] HEHY SRLE ksl
ik

II. ¥R H &

. —HREFHHE

(£ Dell vebd upe} zro] fRHFim3E(Swiss
siE)e] ARAIZE FEe wWahe FE&SEA
59 199e 7|Zo® & o 160.7cmBA] B A
2 FAE Jeplgl o, & 5(1989%e] B3t
AL2E-f-30 Veloxe] EE 189.0cmel] uldpd <F
30cm A X7} @ Holrt

g 42 5(1989%0] o] & Velox @fEe] Fhnn
ol & B g 50cme} FRREA 2] 30
cme] EEIRE A= 113cm, BUGEENAE 119.9cm
olgirtil st =dl, ¥ Ao A= MA A== 2k
o FEL 60emz shd7]o] ZAFo] 40cm HE
=A vepgcl

= [«]
e

Table 1. Growth characteristics of the forage rape(cv. Swiss) seeded on Oct. 3 1991 during growth

period. Each value is the mean for n=30.

Plant Leaf Stem Root Root

Growing ) ) .
Dates length width diameter length diameter

season

(cm) (cm) (mm) (cm) (mm)
Late fall 7 Nov. 15.4 6.8 — - -
Over wintering 4 Feb. 14.6 8.1 - - -
Spring growth 31 Mar. 240 8.3 10.0 15.4 18.0
Bolting 16 Apr. 73.2 12.4 17.0 18.0 21.0
Blooming 19 May 160.0 13.9 21.0 23.4 26.0
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Table 2. Fresh and dry matter yield in leaves, stems and roots of forage rape(cv. Swiss) seeded on
Oct. 3 1991 during growth period. Each value is the mean+S.E. for n-30.

Growing Dates Fresh yield(g. plant™) Dry matter yield(g. plant™)
season Leaves Stems Roots Leaves Stems Roots
Late fall 7 Nov. 71+ 12 - - 0.7£0.1 - -
Oven wintering 4 Feb. 22,6+ 54 - 6.2+1.0 5.3+0.9 - 1.440.2
Spring growth 31 Mar. 454+ 2.5 35+ 02 49403 41402 0.3+ 0.1 1L.1£0.1
Bolting 16 Apr. 14984134  95.1%+ 8.5 18.14+1.6 133+1.1 6.6+ 0.6 4.140.1
Blooming 19 May 143.0+ 9.4 526.04+55.5 444440 14.611.6 89.61+11.8 10.1+£0.2
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Fig. 1. Changes in the relative contents of carbon{®), hydrogen(C), nitrogen(4A) and crude protein

(M) in the leaves of forage rape(cv. Swiss) seeded on oct. 3, 1991 during growth period. Each
value is the mean4S.E. for n=3.
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Fig. 2. Evolution of carbon(ll, (]) and nitrogen(®, O) concentrations in the leaves of forage rape(cv.
swiss) in relation to the accumulation of fresh weight during wintering and early spring regrowth
period. Black symbols and open symbols are given, respectively for wintering period(7 Nov.-2
Feb.) and for early spring regrowth period(3 Feb.-31 Mar.).
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