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Leaf Growth and Forage Yield in Three Cultivars of Orchardgrass
(Dactylis glomerata L.) over Cutting Stages
II. Relationship between forage yield and growth indices

Ho Jin L.ee and Hoon Kee Kim

Summary

The response of forage yield was studied with various growth indices to develop yield model
and to determine optimum cutting time in three cultivars of orchardgrass.

1. Number of tiller per plant was the highest at 3rd cutting stage. But, it was decreased rapidly
at 4th cutting stage. Leaf Area Index (LAI) was the highest at 3rd cutting stage. LAI was
increased slowly during 15 days to 20 days after cutting and thereafter increased rapidly.

2. In dry matter yield over cutting stages, 1st cutting and 3rd cutting stages were higher yield
than others. Change of dry matter yield was similar to that of LAI in all cutting stages,

3. Leaf Elongation Rate (LER) and Specific Leaf Weight (SLW) were reached to maximum at
20 to 25 days and 25 to 30 days after cutting, respectively.

4. Dry matter yield was highly correlated with LAI (r=0.905)and with CGR (r=0.962) over
three cultivars. Also, LAl was significantly with LER. The best-fit yield model was obtained
in multiple regression equation which included both dependent variables of LAI and CGR.

5. Optimum cutting times which were determined by the relationships between D.M. yield and
LAI, and between DM, yield and CGR, were ranged from 32 days to 36 days depend on
each cutting stages.
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Fig. 2. Leaf area index (LAl) and dry matter yield increase during regrowth in three cultivars

of orchardgrass

Table 1. LAl and dry matter yield over cutting stages in three cultivars of orchardgrass

LAI Dry matter yield (kg/10a)
Cutting Var. Potomac Kay Sumas X Potomac Kay Sumas X
1st cutting 8.7 8.8 8.3 8.60 349 357 323 343.0
2nd cutting 4.5 3.2 4.1 3.93 260 204 222 228.7
3rd cutting 10. 4 9.8 10.0 10.07 401 381 335 372.3
4th cutting 4.5 4.3 4.0 4.27 123 145 129 132.3
X 7.03 6.53 6. 60 283 .2 271.8 252.3

LSD(0.05) bet.var.0.455
LSD(0.05) bet. cutting 0.779

fhECl wisle) Ak Rl wotom, thE Kol
€ 25 u5d FAE Holx Uit

% BRI MMLEERS 29, 4%E BAE U
A Eol A AER % 15~208 742 wpE] A
A8 ®{mE stgdev, 2 LAk 30874 wE
wmtES Jeblz qlgich =3 308 Lol B
7t o} hubsllA)= AKEEG T 4Kk AlEIA &
WML AldalA iabsielsl 308 Lhgele o
ol AF HmnslA]l ofgket.

% NI mwEe by, FAERY B 7
A BEEY Bl ¥ 4 Ave REV K4
#rol wEd MGS 2o Jdoded & B9 1K
MU A e BEEL ] FolAx =3 HEel 2
o}z 7] wlFoll LFHM] - FFS £ &
WhES Yol e, 7hEo 4k Bl
Ae e HEMY 343245 ufol 2ol
w2 REE FA 3k

-112-

LSD(0.05) bet.var.11.62
LSD(0.05) bet. cutting 18. 02
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Fig. 3. Changes of growth indices during regrowth stages in potomac orchardgrass
(CGR; crop growth rate, LER; leaf elongation rate, NAR; net assimilation rate, SLW,
specific leaf weight.
a: the point after which was no more significantly different from maximum level.

M: the point of maximum level).
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Table 2. Correlation coefficients between
forage dry matter yield and growth
in orchardgrass cultivars.

D.M.
yield LAI LER SLW  CGR

LAI  0.905**

LERg 0.796* 0.594*

SLW 0.474* 0.310  0.434**

CGR  0.962** (0.866* 0.796** 0.536

NAR 0.575* 0.354 0.520  0.944** 0.613*

**.Significant at 1% level.
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Table 3. Best-fit equations for yield, CGR and LAl prediction.
Equation R? F-value
Yield =10. 36 (L AI) 4-16. 18 (CGR) +11. 82 0.947 79. 92%**
Yield =40. 21 (LAI) 4-0. 05 0. 884 713.24%%*
CGR =0.947 (LAI) +6. 064 (LER) +1. 072(L.AR) —7. 640 0.913 28.16**
LAI =6,999(LER) —5. 025 0. 353 5.45*
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Fig. 4. Response curve of DM yield and CGR on LAl over cutting stage in three cultivars of

orchardgrass.

$Vertical dot line indicates the optimum cutting time.

+ LAIZF 3.1¢l 32H <] #Fidch. ozl 2%kst
4 KNEHlE Q59 wtasist Asgons F
P2 kFEA7T st wl Folalch AEEHS
pEANE BEMS ¥H2AS sl HEMWHE
of 45 Datstodor & Aoln = Akl &
FEEe SEEM Egdl B3 R fHxetel 3t
At

-1156-

N. @& Z

1. ZENME 3% APl 74 ggken], ol
A=l A Bing A 7He AEUAA
435 HAdch EEE HEBE 3Kk AU
7b Eghony, v NEEK AN EWinE oot
7} 15~208 -5 w24 #@hnssict



2. & N ok 1k 3k NECE
o ol Hedtel A vtebwgtew, MEU %
HE e EEH Ee #te) vy e
Yol glateh

3. LER® XjEu#% 20~30H, SLW+ 25~30H,
CGR-& 25~25H Alelo] gA#Ed =2dlch C-
GRZ 1& 9 3% MBHAA vl F%keh N-
ARZ ¥ 208 A=xol Fko =dy=dl, £ &9
Holl= NAR vt} ofE 4 RigEES 0] t$ 27 f¢
BHEE o4 4 sk

4. LHKEF 7t £ #HBiL LAl CGR
224 7t7b 0.9059F 0.962F Bed mx o Fo M
< velgls LERF LAIRINE F] 4HR§ol
AA =Y g HES BRHARS LA CGR
& W2 ALg3dle] dozich

5. LAISt CGR ¥ ¥E=e] FAlzN AAZD
AR Ee & MEUEFE ch2Al Jelgien)
32HANA 36H Aelell & sttt

V. S5IRAMK

1. CharlesEdwards, D.E. 1971. Photosynthesis and
Photorespiration in Lolium multiflorum and
Lolium perenne. J. Expt. Bot. 22:663-669.

2. Casler, M.D., and AW. Hovin. 1985. Predicting
forage yield from morphological traits in reed
canarygrass, Crop Sci, 25:783-787.

3. Delaney, R.H., and Dobrenz, A K. 1974. Mor-
phological and photosynthetical features of alfalfa
leaves as related to CO, exchange. Crop Sci

10.

11.

12.

-116 -

14:444-447.

Davidson, J.L., and F.L. Milthorpe. 1965. The
effect of temperature on the growth of cocks-
foot (Dactylis glomerata L.). Ann, of Bot. 29:
407-417.

Draper, N.R., and H. Smith, 1966. Applied regres-
sion analysis. John Wiley and Son, Inc, N.Y.
Edwards, K.J.R,, and JP. Cooper. 1963. The
genetic control of leaf development in Lolium.
II. Response to selection. Heredity. 18:307-317.
Hanson, W.D. 1971. Selection for differential
productivity among juvenile maize plants: As
sociated net photosynthetic rate and leaf area
exchanges. Crop Sci 11:334-339.

Neison, C.J., K.H. Assay, and G.L. Horst. 1975.
Relationship of leaf photosynthesis to forage
yield of tall fescue. Crop Sci 15:476-478.
Rhodes, 1. 1972. Yield, leaf-area index and photo-
synthetic rate in some perennial ryegrass (Lolum
perenne L.) selection. J. Agric. Sci 28:509-511.
Sheeby, J.E., and J.P. Cooper. 1973. Light in-
terception, photosynthetic activity and crop
growth rate in canopies of six temperate forage
grasses. J. App. Ecol. 10:239-250.

Torpark-Ngram, A, LT. Carlson, and R.B. Pearce.
1977. Direct and correlated responses to selec-
tion for specific leaf weight in reed canarygrass
Crop Sci 17:765-769.

Withelm, WW,, and C.J. Nelson 1973. Growth
analysis of tall fescue genotype differing yield
and leaf photosynthesis. Crop Sei 18:951-954.



