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Studies on the Efficiency of Nitrogen Utilization in Orchardgrass

2. Changes of fertilizer nitrogen uptake in summer
and autumn growth seasons

Jusam LEEg, Naohide TAKAHASHI
and Kanji Goron

(Laboratory of Field Crops, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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PR, Chinook (BEF4:), £ 3 NV (84),
S143 (W) o 3 BfE T, REZE 251 THRE L7 plant-
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MAEKHE L, EBIEREBIBRO2MEE L, pot
(1/5,000a) 24 b, HEEFEAIK 640 mg, E4knE 600 mg,
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Table 1 o< ThH v, B, Ko WThoFEfcs
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WARKHE T, AN X o T BN L, MR
RirEmIEX X v, BT Chinook 378%, +& 3 ¢
Y 56.1%, S143 26.1%, I T Chinook 31.1%, * x
3NV 304%, 5143 256% OBMA R L, WTTho s
TR T L MBI E TR 5,

AFBHCER, WThOSELBEAEE 60 B % o
L, B, oS, FEH+ECHH,
B, BT60HETHEBREMLL, 20Xk, Y
UL B DRI A B & » TR E %5 & & 128
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Table 1. Dry matter (DM), total nitrogen (TN) and fertilizer nitrogen
(FN) yields in two growth seasons as affected by the days
after transplanting

non-fertilized plot fertilized plot

day C K S C K S
15 124 127 111 1.77 1.53 1.47
30 4.26 3.92 293 5.66 6.62 3.83
DM (g/pot) 45 8.47 759 6.06 11.15 12.00 7.86
60 9.75 10.23 10.47 12.91 15.77 12.78
X 23.72 23.01 20.57 31.49 35.92 25.94
15 33.83 29.50 23.64 52.72 42.44 34.76
30 77.90 78.97 56.77 109.98 121.96 85.78
summer TN (mg/pot) 45 90.75 97.88 73.48 133.59 159.84 104.80
60 93.97 11417 107.10 150.98 189.56 145.12
X 296.45 320.52 260.99 44727 513.80 370.46
15 11.03 10.31 9.35
30 22.13 2473 15.57
FN (mg/pot) 45 B %5 39.11 24.86
60 38.81 50.80 33.55
X 103.18 124.95 83.33
15 124 1.09 1.05 1.54 1.55 1.28
30 3.61 2.56 2.01 4.31 3.01 2.47
DM (g/pot) 45 5.85 5.59 4.50 7.99 7.95 5.92
60 8.01 8.35 7.16 10.68 10.42 8.82
X 1871 17.59 1472 2452 22.93 18.49
15 27.34 23.41 24.29 37.38 36.60 31.64
30 62.12 52.45 41.31 88.74 69.40 53.33
autumn TN (mg/pot) 45 77.47 78.54 71.56 125.77 116.72 104.26
60 80.52 80.51 77.05 130.17 121.63 107.75
X 247.45 23491 214.21 382.06 344.35 . 301.98
15 9.95 9.62 6.71
30 18.01 1347 15.18
FN (mg/pot) 45 39.01 33.26 26.51
60 36.41 36.92 27.78
X 103.38 93.27 76.18

Note. C: Chinook, K; Kitamidori and S; S143.

L ADSER MR B 1 ThH B (Table 2), Tk U 45.9%, S143 48.4%, SEEEY 4.6%, K Ci
HEL, EMLEO L IR L » THEASRDE Chinook 42.8%, * 4 3 NV 461%, S143 50.8% fif&
frADHEERL, BTt Chinook 394%, *x i § W 466% Thot, ThbOfEir, 4AMEER oI
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Table 2. Mean distribution ratio of plant parts in two growth seasons
as affected by the days after transplanting
non-fertilized plot fertilized plot

variety Lb LS Sb R D Lb LS Sb R D

C 29.3 97 21.0 40.0 28.7 11.0 19.0 413

DM K 30.9 134 186 37.1 28.7 187 20.2 324

S 334 156 245 26.5 337 14.1 245 279

C 474 14.9 13.6 24.1 46.6 15.2 13.3 245

summer TN K 57.0 115 10.2 21.3 539 139 135 18.7

S 52.3 10.8 15.8 21.1 54.0 10.8 158 1194

C 420 156 17.9 245

FN K 51.7 121 16.1 20.1

S 471 119 181 22.9
C 25.7 17.2 259 29.2 20 25.7 16.9 25.3 30.7 14
DM K 278 195 244 27.0 13 275 17.4 25.7 28.1 13
S 29.2 21.3 234 24.5 16 27.3 23.8 21.6 24.8 25
C 486 139 177 18.9 0.9 50.0 149 16.1 185 0.5
autumn TN K 52.3 14.3 16.0 16.9 0.5 50.1 152 16.7 17.5 0.5
S 52.8 16.3 14.4 15.8 0.7 50.3 185 14.0 16.1 11
C 51.1 151 14.3 189 0.6
FN K 475 18.6 16.3 17.1 0.5
S 49.3 20.1 13.2 16.3 11

Note. Lb; leaf blade, LS; leaf sheaths and stem, Sb; stubble, R; root and D; dead portion

of the plant parts, respectively.

&, EH~OMETFHOLSER 305D L, BT
11 18%, M Tk 14% o ERT, ToXdke, B
B, KoL, FE+ZEA~OSRRSEFE RO
BlK X B2 &g, P RoMRAEROBE LD
BB T 5 HEBCENE Ul LR XU HRE
BA R - HBEE S S oFfo HBLic X A% g IE o in
CRET b0 LEbhD, Thbb, EFERETO
B+ EAOLSTERY 3 B 28% Th - DX
LD, BEfiTI2138%, #ifiCci1194% <chH v, ETH
X% 67%, HihT 2y gL, FMoHERTEyNE
DEIT 8% THotco T, KEERMTIIFIAL
R BIBELA~DLHEER DI I b T PEIT X 5K
HEOBEK X - TEAEEhBDOEBbhE, T,
Btk ~ ool T 244% CTEH X v &
{, WK TOBROEHEDOBIIELTA D D DRI
BODERC LB b0 Bbhb, e, BRiko Xk
& BRI B B B~ D R B A BRI 4

5L, BREH 150 (22.7%), 30 H (22.6%), 45 H (20.9%),
60 H (27.7%) %=L, 45 H 10 B 15 ) T—&{E<,
Ko k513 5 BFOVERBEEH OB & —3+2. B
OHEERZE M O REFH M2 wx L, BT
270% Th v, BicE» ot 0T, HHiR~OH
Fi3212 F #8C Chinook 60.6%, % 3 F U 54.1%, S143
51.6% THME¥¥554%, FK© Chinook 57.2%, =+
£ 3 NV 5399, S143492% CHfEFEH 534% %7 L,
TR R B X5 47% Th - 1R it L, ZH
THE L% 18%, TG oMThHY, KHE~0H
FRTGSEARM TR, BETRVWThOEFICE -
T4 Chinook 23E A 72,

2. SEZFTNE

BB XU R L BRHF 0 @2 F WO E X
Tablel 0 X 5 Ths, LBFRM, MICKES LOHE
HemBENRALI, CAMERAR, BIEXEIRKE, &
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RABKEECLL, FEIER OSERBINE ITEHEX X b
%<, BT Chinook 50.9%, # % 1 ¥ 60.3%, S143
41.9%, #k#i© Chinook 544%, % % 3 ) 46.4%, S 143
410% ¢H v, BT+ £ 3 ¥ 1, $k <12 Chinook
1721—"?0.775’0 7o

ABRERCE, B, KLt HET

B sgin Licds, AT AR BRI X o TR,
B0 3 30 B CEM+XE, Hixdaxc, i
60 {3 CHIIN Lice —, ORI 45 A, EH+
Rix30 H, Bk, BT 60 BETHRM LI, Do X3,
R EOTEIC X A EFERIL, BB sK
BErRiE-T0d, 22T, 8D TRA-LAU X
S, ALFOLEFRRINEOMOMEERE LU%Y
I & DBIFRE LT B b, KNOERIERE
BEHLMICT B0, BROEEEER YR
CRRHT Lz (Fig. 1, 2), &9, B0 ERITE &

Chinook Kitamidori 3143

Fig. 1. Schematic diagrams showing the correla-
tions of total nitrogen yield among 4 plant
parts, and relationship between the dry matter
yield (tops+root) and total nitrogen yield of
plant parts in each variety with growing season
from July to August (summer).

Symbols are as follows ; DM (dry matter yield),
Lb (leaf blade), LS (leaf sheaths and stem), Sb
(stubble) and R (root), respectively. Ranges of
correlation coefficients are as follows; v
0.707-0.834 (significant at 5%), —— 0.834-0.925
(significant at 1%) and = 0.925-1.000 (signi-
ficant at 0.1%), respectively. The foot notes
are same in Fig. 2.

Chinook Kitamidori

Fig. 2. Schematic diagrams showing the correla-
tions of total nitrogen yield among 4 plant
parts, and relationship between the dry matter
vield (tops+root) and total nitrogen yield of
plant parts in each variety with growing season
from September to October (autumn).

By - OBSRE, 3y CEM, #iovThoifE
Th 1% KEOMBIAR L, FAfE SHEERE, -1
BRD OfS R L Rieh, Fo, EW+ETEIFER

Lo TR b, BITIRWTAORTETHLHEELH DM,
MU CAEBR RS b o, Tiobb, Bk
S OSERRIE B 30 A, IEH 2345
A% THEBCEML, EW+EIMPREHE LICHIL,
LIS DEREDENANS L, ST OXI L HHiR%EE
BES L < 2 b (Fig. 3), HNEELHALICLLOL
Bbhs, —F, HHCESOLERRINEIBMEE
45 H, B+ FTTHNLL, ¥, HF0XE
FIBAE 45 H  THINT A, Lok, FUoXRR
I B EEERRINE AR Uity (Fig. 4), Tz
b, B +ZOMRERDOILHOES L OER DR
WM RERVIREDTCKT T2 LHERMZI NS, -
T, EH+EOLERVINER X 2% NEOEMIE
I vELsacbptBbns,

R EEIE & OB TR OEH ORI T b B
IR D, B0 RZRRINE SRR E Wt
OB, BTV-ThoRfE T 0.1% KEDMHE
BxrRL, RoeERRINEOHN, £BMH, 4£F
BRE, SEOREMEC b b, BRE ORI
FHE L, EEOH CIIMEDOME X b,

2
b5 s
- . SO 60
A N AN
20 k ] N

y= -7.3838 + 1.4918x - 0.0203x°

Tiller number/pot
~

8
r= oo 7"
n
10 20 30 140 50 60
FN(mg/pot)

Fig. 3. Relationship between the fertilizer nitro-
gen yield and tiller number in summer growth

season.
0 ; Chinook
1; Kitamidori
A~y 5143
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20

Tiller number/pot

Y= -10.5867 + 1.7346x - 0,0271x°

rP= gp7FEE

10 20 30 4o 50
FN(mg/pot}

Fig. 4. Relationship between the fertilizer nitro-
gen vield and tiller number in autumn growth
season.

0 ; Chinook
J; Kitamidori
A S143
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FHtunvThof B Tbs TXEDIE o600 ¥
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WEARIZ & » CTRIL S eI B, B Chinook
4764 mg, % # 3 F V6833 mg, S143 26.14 mg, FKEIT
Chinook 31.23 mg, # £ 3 'V 1617 mg, S143 11.59
mg Thbv, BHTFE£ VA, KTt Chinook
AR EE R L7,

Z5 (1979) 13, AFEERIIC K TR~OR 4 4 i
EAE R R X o ThEER ORI EAE
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FMERH » 72 Chinook 1256 JTIC I % L BEFE ORI
BiEues, EcRZoEEIIERD bR -,

Fe, MIESFRRILE & 50T 0 E oG, B
© r2=0.9047**% (Fig. 3), FKUET 72=0.9717+* (Fig. 4)
DHBETH D, WThOFHTL 2 KRN eEm %R
Lize T, HPpEORIESERRINEOHEINC &b
e\ ORI 45 B F CERACEENT 52,
FOBOEBI L, SO X A HRERRINE
OWEIIEHNCRR D, —iic, BERBTLH502
XoMB Y EOLETERIC X - CEHNAER R
L34, ZoZENAE BB AEZ 0B E, FE,
R D 2 W I2BATERALIE B X UK 48 H &t oo
DEOREIIL LB, i, MELEEORECLD
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SFOXEOREANEL, MELERMHTIMHSH, B
B, BIEEICA D EHODFOERL B0, 5T,
BicomitgRed s RojiEE BE%4OB S
T) TROFOEEYEFRE S, MELEROBRRE 45 8L
) TIERE Lic o X A IR SR WIE 13 8
L, EmnEsrEesbotBbhs, L, it
DIEIEEROBRINT O XDORELRES®HD, &
FoXi X AEIEERBINEEL, KRED &4 T
BRI Ehs b0 LBbhs, FOtwn, #fiio
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WRERFERIRE L vEL ko,

¥, AT ORORIRERBINEILSEC X - TR
D, MFOEODICRER CEREERINERS L
% (Fig. 3, 4), Tihbb, 13T X0 REERINE
1%, E#Ci3 Chinook 160 mg, # % 3 NV 2.46 mg,
S 143 1.63 mg, K ¢ix Chinook 253 mg, * % 3 KU
269mg, S143 194 mg TH Y, B CFE L - T
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Summary

Uptake of ®N-labelled ammonium sulfate was
measured to evaluate the absorption ability of
fertilizer nitrogen in two growth seasons.

The results obtained can be summarized as fol-
lows ;

1. Dry matter yield {included tops+root) in-
creased up to 60 days after the transplanting in
two growth seasons. But the dry matter yield of
leaf blade, leaf sheaths and stem increased up to
45 days, and those of stabble and root increased
up to 60 days in two growth seasons, respectively.

2. Total nitrogen yield (tops+root) increased up
to 45 days after the transplanting in both growth
seasons. But its increasing trend was different
between plant parts in both seasons. In summer,
total nitrogen yield in leaf blade increased up to
30 days, in leaf sheaths and stem, and stubble up
to 45 days, and in root up to 60 days. In autumn,
total nitrogen yield in leaf blade and root in-

creased up to 45 days, in leaf sheaths and stem
up to 30 days, and in stubble up to 60 days, re-
spectively.

3. The total nitrogen yield of root and the dry
matter yield (tops-+root) showed highly significant
correlations (p>0.001) in each variety in both
growth seasons. In summer there were significant
correlations between the total nitrogen yield of
leaf sheaths and stem, and dry matter yield (tops
+root) in Chinook and Kitamidori (p>0.05), and
in $143(p>0.01), respectively. But in autumn there
were non-significant correlations in all varieties.

4. The variety with high dry matter distribution
ratio to root absorbed more soil nitrogen in au-
tumn, but this relation was not found in summer.

5. Correlation coefficients of quadratic equation
for the fertilizer nitrogen yield and number of
tillers were 0.9047 (p>0.001) in summer, and 0.9717
(p>0.001) in autumn, respectively. Thus, the ferti-
lizer nitrogen yield increased direc‘t]y up to 45
days by tillering, after that, the number of tillers
changed very little. The fertilizer nitrogen yield
of tillers in summer increased greatly from 45
days, and it may correspond with stem elongation
in originated tillers.

6. The variety which has few number of tillers
showed higher absorption ability of fertilizer
nitrogen than those which has greater number of
tillers in both growth seasons.

7. Gross recovery of applied fertilizer nitrogen
was 64.5%, 781% and 521% for Chinook, Kit-
amidori and S143 in summer, and 64.6%, 58.3%
and 47.6% for Chinook, Kitamidori and $143 in
autumn, respectively.



