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Summary

There are differences in recommendations in the USA as to whether nitrogen fertilizer should
be applied when establishing alfalfa (Medicago sativa L). The reason for not applying nitrogen is
because some researchers found the addition of nitrogen reduced nodulation of alfalfa plants.
A replicated experiment was conducted under controlled environmental conditions at the Univer-
sity of Nevada-Reno, Reno, Nevada, USA, to determine the effects of nitrogen application on
seedling growth and nodulation of alfalfa when grown in a cool environment.

A sterile sand was used in the growing media to which a complete nutrient solution minus
nitrogen was applied volumetrically to each pot daily. Half of ihe pots received NH4N03, at the
rate of 11.2 kg/ha, at seeding and two and four weeks after planting, giving a total nitrogen
application rate of 33.6 kg/ha. Rhizobia inoculant (R-12) consisted of a mixture of strains 171-
15a, 1682¢ and 80 PI 265 of Rhizobium meliloti. Inoculant was applied to the seeds prior to
planting and to the sand media at two and four weeks after seeding. Twenty seeds were planted
in pots 14.0 cm in diameter and 11.5 cm deep. Seedlings were thinned after emergence to ten
plants per pot. They were grown in a controlled environment chamber with a 16-hour light
period. Soil temperatures at 6 cm depth ranged from 5.7°C to 21.5°C and had a daily mean of
16.2°C Planis were harvested at weekly intervals for seven weeks at which time root, shoot and
total length, dry weight, volume and number of nodules per plant were determined. Root, shoot
and total length were not affected by nitrogen fertilizer. However, application of nitrogen in-
creased the size of the seedlings as determined by dry weight and volume when compared to
plants which were not fertilized. This indicates that rhizobia did not fix enough atmospheric
nitrogen to promote good growth. Nitrogen application resulted in significantly more nodules
per plant. The effect of nitrogen fertilizer became more apparent as the plant became older.
Results of this experiment show there are benefits from applying nitrogen at a low rate when
establishing alfalfa under a cool environment.

* Professor of Agronomy, University of Nevada-Reno, Reno, Nevada, U.S. A. 89557.

J. Korean Grassl. Sci. 6(3):151~157, 1986
-151-



I. #% =

TEEREEY B ol Al HBES BEY
A ffho) LER = BHRE EEstd FIH
s phfEelA o2 FES o Lo R Bisld
+EE KAl gbeba 8o

Alfalfa = R SFEE &l 1ha ot 128~300kg
2 EEEERC M U (PR e Aol
A BRE Alfalfa o AHER L oh4 KR 5
glvhele] BKEEHRES #1523 Aol A HURE
S ETS ERENT (EHEF mlalc EHl
BAsted MBAsl =t A Alskoieh

0. #8 o A&

A EE-S 2B University of Nevada-Reno ATt
Growth chamber & {#H3le] 19854 108 ~19864F
2 Ao A Estdch +#S EE 14, Oem o
11.5em 53 Zebse) potoll WHE LEE (HHsH
o o) Alfalfa & ¥+ Vernal (Lot. No. M-48-ML)
o 2 % potoll 20(E 1EMEEH Wotg AxT
{4 10718 7)o svob F3leh. B> 1985
£ 9 Boll %@ lllinois | Urbana Laboratories ol

Table 1. Average Temperature of Sand
Media In Pots During the Experiment

"""""""""""""" Depth ------rommvemeees
Temperature Surface 3em 6 em 9 cm
e e e e
Low 5.0 5.9 3. T 5.5
High 24. 4 2.8 2.5 21.2

Daily Average 17.9 16.5  16.2 16,0

4 Rhizobium meliloti ¢} Strain ¢l Lot. No.171-15a
2} 1682C 2] 80PI 265¢) 378 Straing E§
sted abE Inoculant (R-12) & s}E3% 7+ pot & +
Mol 1k BfS stlod sj55 20Hd 2KE
7 pot o] tifEollvl HUHMRS HEfEshSich
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s Al olshe] 4 RE 2 sholch MElte %
e mhirol A B 21H 59k & potoll 100ce
B 22~400 5ok % potoll 150ccE Lelw
HERER 41~49H 54 & potoll 200ce4 & T
ch.

M= £ E#-2 CaSO,, 2H,0 8mM, KH,PO,
1mM, MgSO,, 7H,0 1mM, K,SO, 2mM, Kcl 10
#M, H;BO; 24M, MnSOH,0 0.5¢#M, ZnSO,,
7H,0 0.2¢M, CuSO,, 5H,0 0.054«M, H,MoO,
0.01#M, 2|3 FeEDTA 30uME £§3slod A 44
Sabodvh. EFEMIT 1havt 33.6kg w1 E2 K
2 1/3, HE2@H% 1/3, 121 EE4AEAHK 1/3
4 34l fEAskAlet. BEKS pH+ 6.3 FxI3
%ch. Growth chamber P& HE= Hh 1685
(6 Kf 22KF) Fol-2 24C, “L2|i wfE 8WER (226F
~ 6 FLT 4CE HFEHFRR 16CE FAst
55 A4z]3F% et Growth Chamber W2l Y&
2000 Foot candles & #213}%3ct. Growth chamber
M pot +iEe] XKEiRESL 3em Zo], 6em Zol,
T1e]li 9em ol +IEHEEE Campbell Scientific
Inc, Logan, Utahol| A #| 245t Computer +I#GEE
Az gl CR 21 Micrologger (Model 101, Temper-
ature Probe) & {fifjsted pgstsiod 1 #REE
Table 13} 3bch g fik2 10 4=
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Table 2. Fertility Status of Sand Media During the Experiment

Days After Planting ------- oo

7 14 28 35 42 49
Measurement —-N 4N - N 4N —_N +N —-N +N —-N +N —N +N —N +N
Salt Hazard (ds/m) 2.6 1.5 1.6 1.9 2.2 1.9 22 28 30 28 26 28 2.7 28
Sodium Hazard(SAR) 1.7 1.5 0.7 0.7 0.4 0.4 0.5 0.3 01 03 01 06 2.4 1.8
pH 7.7 7.5 7.4 7.2 1. 7.4 7.5 7.2 7.1 7.2 7.0 6.9 6.7 6.7
Phosphorus (ppm) 9.1 10.1 15.8 11.5 19.2 16.3 16.8 >25 >25 >256 >256 >25 >25 >25
Potassium (ppm) 131 111 227 179 246 210 400 490 484 490 457 510 487 515
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Table 3. Summary of Analyses of Variance on the

Each Harvest

el glol 1#olA 3% 722 THLEES £
Bi 353l sbelgh Ems 4 vrelw o 4 A
THE 7o REE EES AR HES Jel
Wrl o9} o HER = DuellP ol #i&NAHE 1 Ac-
ret}t 25LBS #1 %2 EHRE BT Wl BERE
o] wlshed Hfo| HipgS vhebuch,

& (Fig.2 )& K@% 18K F4% #ES v
ehdom 1iEHS-E ehxot M) £ 3
Shekgt MnEAS ebdlcl, Alfalfa s S
24 LEGEGe] RIFIE BiEHel A 9AdE oF
2.7m A MES sy 24FPRES 2 7~9m
ol 4t zhzbela ghebh? e KBB4 Alarm
potoll A BEEaE 7-9-¢lx 7 AAEBFHRG, 48 %

Effect of Nitrogen on Alfalfa Seedlings for

7 14
Shoot Length NS NS
Root Length NS NS
Total Length NS NS
Plant Volume * NS
Nodule No.* ** *
Dry Weight * *

Significance of F

******* Days After Planting -------------oovemmai s

21 28 35 42 49
* NS NS NS *

NS NS NS NS NS
NS NS NS NS NS
* NS NS * NS
* NS NS NS NS
* NS NS * *

*, ** Significant at the P=0.05 and 0.01 levels, respectively.

* Nodules No.=Significance of F for without nitrogen.

3 Mol 20em MHFR =bgtoe] HEIHS A FRc)
B2 Aol A2k AL B 4 Uil B4 HE)
Slof 4l EHRMEAS 2HR7F b2 B9lell wlate] o
Ehba] olust o, 1, 2,3, 4, 6:8% WY
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-2 ¢lglcl (Table 3).
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Favh MEREEcl B Bgo @xiE
of efah HEMS e (Table 3). BEL| £ #Ho|
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Hlelgh kg el A L BN A EE R
HEE 7 gkot Table 33F Fig. Eoll 4 vepul
A3k o] HMEALHA Ul A BERE ) =
A 2ot HEEE 1 AR Soke 1%9] 45
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Fig. Effect of Nitrogen and Age of Alfalfa Seedlings on Shoot Length(A), Root Length(B),
Total Length of Root and Shoot (C), Plant Volume (D), Nodule Number (E), Dry Weight (F)
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