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Effects of Seeding Rates and Nitrogen Fertilization Levels
on the Agronomic Characteristics, Nutritive Value and

Forage Yield of Spring Oat
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Summary

An experiment was conducted to determine the effects of seeding rates and nitrogen fertilization
levels on the agronomic characteristics, nutritive value and forage yield of spring oat(Avena sativa L.).
This experiment was undertaken over a period of 2 months from September to November, 1987. The
results obtained are summarized as follows :

Increased seeding rates of 120, 160 and 200kg/ha decreased emergence rates by 934, 71.4 and
70.6 %, respectively(P < 0.05).

Tillering was decreased by higher seeding rates(P<0.05) and that of 120kg/ha of seeding rate with
200kg/ha of nitrogen fertilization level was highest by 3.3. Among three seeding rates, tillering of 200
kg/ha of nitrogen fertilization level was lowest by 2.1.

Leaf width was influenced by seeding rates. When seeding rate was increased, narrow leaf width
(P<0.05) was obtained, but leaf length was not influenced by seeding rates and nitrogen levels, lower
seeding rates caused longer leaf length.

Plant height was not influenced by nitrogen levels, but influenced by seeding rate(P<0.05). The
highest seeding rate showed the tallest plant height.

The lowest seeding rate with highest nitrogen level showed the highest crude protein content(P<
0.05). The crude protein content of oat forage at three nitrogen levels (100, 150 and 200kg/ha) was
19.3, 20.2 and 21.4 %, respectively. ADF and NDF contents were not influenced by seeding rates and
nitrogen levels, but there was an interaction between seeding rates and nitrogen levels in NDF. In vitro
dry matter digestibility was increased by seeding rates and nitrogen levels.

Increased seeding rates of 120, 160 and 200kg/ha made increased DM yield by 3,197, 3,583 and
3,713kg/ha(P<0.05), respectively, but nitrogen fertilization levels did not show any increased dry matter
yield,

The seeding rate and nitrogen level did not affect the in vitro digestible dry matter yield.

The crude protein yield was increased by high nitrogen levels(P<0.05) and those of three nitrogen
fertilization levels were 678, 690 and 761kg/ha, respectively.

Dry matter and crude protein yields were affected by seeding rates and nitrogen levels, respectively,

and an interaction between seeding rate and nitrogen levels was found.
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According to the results obtained from this study, it is suggested that seeding rate of 200kg/ha
and nitrogen fertilization level of 100kg/ha would be recommendable for fall oat production as a fre-

sh-cut forage in Korea.
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Table 1. Chemical soil properties of the experimental field.

pH OM Total nitrogen Available** CEC
(1:5)* (%) (mg/100g) phosphorus(ppm) (me/100g)
49 2.69 22.4 353.8 16.5
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Table 2. Details of experimental design.

Main plot Subplot Replication
(Seeding rate) (Nitrogen level)
kg/ha
100 3
120 150 3
200 3
?
160 150 3
200 3
\?
200 150 3
200 3
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Table 3. Effect of seeding rates and nitrogen fertilization levels on the emergence, tillering, leaf width,

leaf length and plant height of oat.

Treatment Emergence Tillers Leaf Leaf Plant
Seeding Nitrogen width length height
rate level (%) (No./plant) (mm) (cm) (cm)
100 90.3 29 19 41 57
120 150 97.0 2.5 18 42 57
200 93.0 3.3 19 42 57
Mean 93.4 2.9 19 42 57
100 76.3 2.6 17 42 58
160 150 59.0 2.8 18 4] 59
200 79.0 2.2 17 37 60
Mean 71.4 2.5 17 40 59
100 73.6 2.0 18 39 60
200 150 67.3 2.2 16 40 61
200 71.0 2.0 16 40 61
Mean 70.6 2.1 16 40 61
80.1 2.5 18 40 58
Subplot Mean 74.4 2.5 17 41 59
80.9 2.5 17 40 59
LSD (0.05)
Bt. Main plot(S) 8.8 0.8 1 NS NS
Bt. Subplot(N) NS NS NS NS NS
Interaction(S X N) NS NS NS NS NS

NS: not significant.
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Table 4. Effect of seeding rates and nitrogen fertilization levels on the CP, ADF and NDF contents and

IVDMD of oat.
Treatment
- CP ADF NDF IVDMD
Seeding rate Nitrogen level
%
100 19.9 29.8 59.6 76.8
120 150 21.0 27.8 54.4 717
200 219 293 58.2 77.0
Mean 20.1 29.0 57.4 77.1
100 19.3 30.3 55.0 81.8
160 150 19.8 313 60.0 75.8
200 220 28.4 55.3 77.2
Mean 204 30.0 56.8 78.3
100 18.8 30.5 56.7 74.8
200 150 20.0 30.9 57.9 80.4
200 20.4 28.2 55.4 80.4
Mean 19.7 29.9 56.7 78.5
19.3 30.2 57.1 77.8
Subplot Mean 20.2 30.0 57.4 78.0
214 28.7 56.3 78.2
LSD (0.05)
Bt. Main plot(S) 1.3 1.1 NS NS
Bt. Subplot(N) 0.7 NS NS NS
Interaction(S X N) NS 4.4 NS

NS: not significant.

35S b Adtek 13%004 18%, ADF 33 %ol
4] 38% W NDF 55%a4 60% olst=2 #Astn
Wiell Bl 3ol B Algle] BE AP ade
Zrial A gheko] 18.8 %ol 21.9% ojAke A =&

FEo)9l 2 ADF §Heo) 27.8 %ol 4] 31.3 %= Hu}
Hoz ol 5% o4l AFd Evtn ¥ 5

ozl 2}, NDF &eke 54.4 %ol A 60.0 %2 o=
22 Fol AF}HORE 35FolH AE FA
sl ol

In vitro $4IN L& BHEefe] Zvlol dhet <kt
4 Zrlste AEE Edod felde] AEA
st AABFE Fte] AT G F)

—63 ~

e FAE B ot JA] frelde] AdAE A sk
o} B A& o)A in vitro B LA 74.8 %ol A
81.8%9 wW$E velo] Cherney ¥ Marten
(1982)0] H. 18 62.1 WA 68.7 %ol vjdled WA=
19% 71e¢ EA viebydth. Cherney % Marten(]9
82)e] 2 E2] AN A) in vitro LA} HEH
H7bel Aol ABRAI) vk B v]ie] 2
A2 HEAY Eoe] vinA Esbr] dl&Eel in
vitro ¥R LA EA Jebd Aoz Yyl

=

3R EXEMATKEO! :A2| Wikol O|Rl=
L%



Aol o] EHiiks, HESEIKE B in vitro THAL
LB PR 93 Table 59 ) HA
WIKES A i 352 200kgs) 72 hawd W
27} 3,713kge 2 IHEek 120kgdl T-of HFAA
3,197kg R} $94(P<0.05) & 7% F7HE 2
o} A9 wikE FHAA B o 7heel F
miEy AlxEA B A572HE B FHES
ol glom® chr|he] & AEFFS A
sEas oha Fole 74°1 wpahal sjoka A7
o} B Aol e ool 3k »}5‘—%4
FQJ_*\H\Tf&A 2 Jr%ol A E gl ot, g3
2y B Ay A AzAwede Frte tﬂr—"*é

ANEQAEFEY F7he F94e] A=A wgith

ol A9l A& EAAL dAze HES £
shedl QoA el AHEEeE oFe] sEE HeR
Fgrhe dF A v)5o{(Sandhy, 1977)  A¥
71735 ohdol wish ekl HWNS Hcoke
A Ajgel gt oA fifge) & °‘i“~‘1°]93£‘4
Bizol B 7heel & Alge] 739 diolztaix
A 7 A& Aok B AldoA A9 miplk
Bell slold AzAlulgFol F714 whel wiik
BE 27} A8 Ain)e o3 Axbr) f-204
o2 JehA e AL wekd] e §-FHo)

2 Aol m & 4= glE A 2ol 49 HAH
ol7| wlFol apikEel A HH-G FAlel K3}

w, Aol &} o] 71 E EFE0] A LA

Table 5. Effect of seeding rates and nitrogen fertilization levels on the dry matter, crude protein and

IVDDM yields of oat.

Treatment Dry matter CP IVDDM
Seeding rate Nitrogen level yield yield yield
kg/ha
100 3,269 650 2,513
120 150 2,940 617 2,890
200 3,381 739 2,744
Mean 3,197 669 2,716
100 3,713 713 2,404
160 150 3,620 717 2,743
200 3,415 750 2,849
Mean 3,583 727 2,665
100 3,567 670 2,533
200 150 3,689 735 2,741
200 3.886 792 3,126
Mean 3,713 733 2,800
3,516 678 2,484
Subplot Mean 3,415 690 2.792
3,560 761 2,907
LSD (0.05)
Bt. Main plot(S) 477 NS NS
Bt. Subplot(N) NS 41 NS
Interaction(S X N) 298 NS NS

NS: not significant.
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