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ABSTRACT

In order for Paldanghomil (winter rye) to be investigated if its grain yield is able to be produced after
clipping just before winter season for forage utilization this experiment was carried out under the four sowing
dates of four locations in Korea (Chunchon, Suwon, Hwasung and Chungju). In rye clipping plot earlier sowing
showed taller plant height, more number of tillers/m? and higher forage yield before winter season, indicating
the highest forage yield (1803 kg/10a) in Chunchon by sowing of September 11. Forage yield of rye before
winter season was mainly influenced by plant height and number of tillers/m?, showing more effect of plant
height. Rye plants were more or less affected on winter damages, late heading and short culm by clipping before
winter season.

Analysis of variance indicated that only number of spikes/m2 among grain yield components showed the
high significance according to the clipping method, and that there showed little variation for other yield com-
ponents due to the sowing date and clipping method. There showed more grain yield in non-clipping rather than
that of clipping plot, indicating the difference of 46kg/10a. This was resulted from short culm and severe winter

damages caused by clipping before winter season. Of the grain yield components, number of spikes/m? was
greatly influenced for grain yield by analysis of stepwise regression. Therefore, grain yield of rye was able to
produce after forage utilization before winter season due to the appropriate crop and soil managements, by
resulting from the little variation in grain yield between clipping or non-clipping plots and from the higher grain
yield by the early sowing.

BEde BRANE FANL 8% EEN B
B 24 o) AmEvTEdE Batstd ol

£ P F BV METUAE BB KR 2 ¥R

spmbtol RED felveldd ar 2 G o ROBES MK KEBd FEEHS MEs
wEd T BUEHRE WRBAS B, 947d o5 EERREY Bt gdod, vl SEIES
A RES EFHL MR SR M HFE S B EREESE oA 8L £FNGC FXENZ
R®HAH = BAY FERFEY 522 4FRX FAHY & BEKRES 92 5 Ygn st
o #Fe k3 fERe FMtkel MK Yok 2 . EE Cutler ¥ Paver $2& HHE FAI® BEY
23t & Bl & el vel bkl wHeld x A& el ool HRY RES solxd, o
7HE Dt ol B7bx BEENCT g8 d #EE & ARG, %3 BAR 9 B8 24 M

* %EPIRF (Wheat & Barley Research Institute, Suwon 170, Korea)
** 4k A5G (Chungbuk Provincial Rural Development Administration, Chungju, Korea)
**r TR BHESE (Kangwon Provincial RDA, Chuncheon,‘ Korea)
w0 A BHIRMBE (Kyunggi Provincial RDA, Hwaseong, Korea) <1987, 2. 17 {£53)

#

oy

- 78—



Table 1. F-ratios used to test effects of split plot experiments arranged in a randomized complete
block design combined over location, sowing date and clipping method fixed.

Source of variation df MS F - tests

Years (Y) (y-1) M, (M, /M3)

Locations (L) (1-1) M, (M, /M3)

YxL (y-1(1-1) M, (M3/M,)

Blocks(r)/(Y x L) (r-1) yi M,

Sowing Date (A) (a-1) M (Ms+Mg )/(Mg+M,)

AxY (a-1) (y-1) Mg (Mg/Mg)

AxL (a-1)(1-1) M, - (M4 /My)

AxYxL (a-1) (1-1) (y-1) Mg (Mg /M)

Pooled errora ‘(a‘-lj(;-l_);'l— T TT -M; T

Clipping method (B) (b-1) Mo (Myo + My3)/(My, + M,3)
BxY (b-1) (y-1) My, My, [ My3)

BxL (b-l)(l-l) Mlz (M,z /Ml3)

BxYxL (b-1) (y-1) (1-1) M;s (M3 / Myy)

AxB (a-1) (b-1) Mya Mya + M5)/(Mys + My)
AxBxY (a-1) (b-1) (y-1) Mys Mys /| My,)

AxBxL (a-1) (b-1) (1-1) M;s Myg / Myq)
AxBxYxL @D G-Dy-D-1) My, My [ Mys)

Poolederrorb  (b-1)(r-1) yla

Mg

Year and location are random effect.
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Table 2. Changes on the plant height and number of tillers per m? when rye clipping according

to the different sowing dates.

Trait Sowing date Chunchon Suwon Hwasung Chungju Average
- Sep. 11 40.6 40.6 54.7 32.3 42.0
B Sep. 21 30.2 30.9 43.6 30.7 33.9
z E Oct. 1 23.3 24.8 31.0 20.9 25.0
g7 Oct. 11 17.8 18.1 17.6 17.6 17.8
- Average 27.9 28.6 36.7 25.4 29.7
- Sep. 11 2219 1638 1963 1435 1814
= Sep. 21 2071 1533 2105 1463 1793
bl Oct. 1 1942 1422 1785 1391 1635
Z. Oct. 11 635 966 981 907 872
Z Average 1717 1390 1708 1299 1528

Table 3. Mean squares for forage yield of rye grown at four locations of the northern area in Korea

for two vears.

Source of variation df MS F-tests
Year (Y) 1 178,719 M, M; /M3
Locations (L) 3 733,106 M, M, /M,
YxL 3 541,512** M, M, /M,
Blocks / (Y x L) 8 6,086 M,

Seeding Date (SD) 3 3,842,751** " Mg (Ms+Mg) / (Mg+M,)
SDx Y 3 19,773 Mg Mg / Mg
LDxL 9 169,525 M, M, /[ Mg
SDxYxL 9 88,305** Mg Mg / My
Pooled error 24 8,206 My

Total 63

** Indicates significance at .01 level.
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Fig. 1. Changes on the forage yield of rye before

wintering according to the different sowing
dates and locations.
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Table 4. Relations of forage yield of rye to plant
height and number of tillers/m? before
wintering due to stepwise regression

analysis.
3 Regr. Std. Computed- Std.  Corr.

Traits .

coeff. error T partial coeff.
Plant 3409 306 11.13 0.764 0906**
ht. (X;)
No.stem/ 90 007 305 0209 0.729%*
m* (X3)
b (Intercept) = -585.8
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Table 5. Changes on the winter survival, heading date, maturing date and culm length according to the
different sowing dates and clipping methods.

. Clipping Winter Heading Maturing Culm

Sowing date method survival(%) date date length(cm)

Sep. 11 Clipping 44.6 May 2 June 23 141

Non-clipping 50.0 May 1 June 22 144

Sep. 21 Clipping 354 May 3 June 23 146

Non-clipping 70.0 May 2 June 23 148

Oct. 1 Clipping 243 May 4 June 21 141

Non-clipping 70.0 May 3 June 21 144

Oct. 11 Clippirg 27.4 May 5 June 25 142

Non-clipping 57.5 May 4 June 25 142

Average Clipping 329 May 4 June 23 143

Non-clipping 61.9 May 3 June 23 145




Table 6. Mean squares for grain yield and yield components of rye grown at four locations of the

northern area in Korea for two years.

Mean squares

1000

SV df Ke?mels/ kernel Spilzces/ Test wt. G'rain
spike m yield
wt.
Years (Y) 1 839 3248 326,533 1,372 9,084
Locations (L) 3 507.4 315.8 225,534 225,948* 34,465
YxL 3 272.2%* 253.3** 105,817** 13,786** 38,268**
/(YxL) 8 11.9 0.7 895 94 1,236
Sowing date (A) 3 80.3 1.4 9,319 868 5,046
AxY 3 16.4 2.5 1,553 215 2,438
AxL 9 242 3.1 5,995 785 4,199**
AxYxL 9 18.9%* 2.6 3,855** 789** 1,223
Pooled error a 24 3.6 1.6 946 35 769
Clipping
method (B) 1 69.0 0.9 195,078** 89 68,140**
YxB i 2.7 0.3 8,144 2,601 2,930
LxB 3 25.5 29.6 20,842 1,136 28,778
YxLxB 3 16.5 28.9** 9.765 1,610** 17,570**
AxB 3 8.4 0.9 200 53 1,815
AxBxY 3 7.0 6.5 4,631 70 1,509*
AxBxL 9 8.8 1.1 1,898 75 960
AxBxYxL 9 33 4.0 3,048** 236** 357
Pooled error b 32 7.2 1.0 572 64 671

*, ** Indicates significance at .05 and .01 levels, respectively.

Table 7. Changes on the grain yield components according to the sowing dates 22d clipping methods.

Sowing Clipping No. of 1000 kernel No. of Test
date method kernels/ weight spikes/ weight
spike T (e m? (g/1)

Sep. 11 Clipping 47.2 28.1 483 649
Non-clipping 44.4 27.6 557 648

Sep. 21 Clipping 45.9 28.3 500 651
Non-lipping 44.5 279 576 651

Oct. 1 Clipping 442 28.3 511 643
Non-clipping 440 28.2 587 646

Oct. 11 Clipping 42.9 28.2 469 637
Non-clipping 41.5 284 554 641

Average Clipping 45.1 28.2 491 645
Non-clipping 43.6 28.0 569 647

iRl wel BRI} Ao}, EF xRS FHAER
Mol &= =& HHol S AEHL vk 4
ol & HHEY HEBMIAL A8l g, EENR
R e} BRI} A4LE & + Ak 2 N
RES WORESe e A= m*E HE
dlAink FHEe FEHEL v MREE BIUR
EBr m?*E 78&e] AYch(E 7). oleg KB

+ Pumphrey'V o] #&ol 49} ol M MGLEH
B FEENY MRS mE MHE 248 B4
b B —Heldh =¢ BEWUXEEX 1
Bel REERAAE m*E M, 1 EKE U 5K
Hol BEY AEHS vAos, THME % MM
e BEBEXNRES < EE IR TEARN B
B AEbol o] olF BETL WHMY BES



Table 8. Changes on the rye grain yield (kg/10a) of each location according to the sowing date and

clipping method.
S:\\;’mg Clipping Chunchon Suwon Hwasung Chungju Average
ate
Sep. 11 Clipping 209 274 327 349 290
Non-clipping 261 352 321 326 315
Sep. 21 Clipping 231 295 315 360 300
Non-clipping 289 434 322 346 348
Oct. 1 Clipping 266 229 315 352 291
Non-clipping 307 395 314 393 352
Oct. 11 Clipping 253 233 301 311 275
Non-clipping 309 365 323 _ _.3(_)2 _____ 3_25_ _
“Average Clipping 240 278 314 343 289
Non-clipping 291 387 320 342 335
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Table 9. Simple correlations between grain yield and other characteristics of each location due to the

different clipping methods.

Location Clipping Wint‘er+ Heading Maturing Culm
method survival date date length
Chunchon Clipping -0.535 0.9138** -0.2923 0.8893**
Non-clipping - 0.9112%* -0.3569 0.5614*
Suwon Clipping 0.020 0.7671** -0.6439** 0.1314
Non-clipping 0.506 0.3623 -0.3474 0.1618
Hwasung Clipping - -0.4422 -0.5027* 0.2540
Non-clipping - 0.1320 -0.2440 0.3191
Chungju Clipping - 0.1224 -0.6508** 0.0583
Non-clipping - -0.0899 0.0734 - 0.2059

+ Winter survival investigated only in 1985.
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Table 10. Relations between grain yield and yield components in rye grown at four different locations

for two years.

Location Traits Regr. Std. Computed~ Std. Corr.
coeff. error T partial coeff.
Kernels/spike -6.32 3.06 -2.07 -0.386 -0.444*
1000 grain wt. 1.95 5.81 0.34 0.075 -0.425*
Chunchon Spikes/m? 0.35 0.14 2.50 0.469 0.509**
b 250.0 '
R 06153+
Kernels/spike -2.07 2.78 -0.74 -0.120 0.102
1000 grain wt, 11.92 2.92 4.09 0.162 0.098
Suwon Spikes/m? 0.78 0.15 5.19 1.031 0.433++
b -333.8
S 0.714%* _
Kernels/spike 5.33 2.33 2.29 0.599 -0.155
1000 grain wt. 10.18 4.63 2.20 0.454 -0.058
Hwasung Spikes/m? 0.40 0.09 4.32 1.250 (0.428**
b -356.4
e R 0.645%
Kernels/spike 4.56 1.92 2.38 0.520 0.242
1000 grain wt. 4.36 3.65 i.19 0.306 -0.055
Chungju Spikes/m? 0.30 0.15 2.00 0.593 0.121
b -164.8
R 0.426

b = Intercept,

R = Muitiple correlation coefficient.

*,** Indicates significance at .01 and .05 levels, respectively.
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