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1

Table 1 Influence of different fertilizer treatments on macro-elements concentration of M. sativa under different clipping times

P K S Ca Mg Na /
Clipping time Treatment (%) (%) (%) (%) (%) (%) N S
NOPOSO 0.27c 1.49c¢ 0.21c 2.63 b 0.46 ab 0.14a 14.7c
NPSO 0.33a 1.42¢c 0.19¢c 2.90a 0.51a 0.14a 17.0a
! NPSL 0.33a 1.90 a 0.32a 2.38¢c 0.45 ab 0.14 a 10.2 e
NP2 0.32a 1.81a 0.34a 2.37¢c 0.42 b 0.16 a 9.8e
NOPOSO 0.28 e 1.46d 0.21e 1.78 a 0.38 a 0.06 a 15.3a
NPSO 0.34 a 1.43d 0.20e 1.53b 0.36 a 0.06 a 15.9a
2 N PS1L 0.32c 1.54¢c 0.31c 1.58 ab 0.35a 0.04c 11.2¢c
NP2 0.30d 1.74 a 0.35a 1.55b 0.34a 0.04c 9.6d
NOPOSO 0.28 e 1.31c 0.23e 1.58 a 0.43 a 0.04 a 13.8 a
NPSO 0.33a 1.32¢ 0.24 e 1.56 a 0.43 a 0.04 a 13.3 a
s N PS1L 0.31 bc 1.49 a 0.29c¢c 1.58a 0.38 a 0.03 b 11.2 ¢
NP2 0.30 cd 1.53a 0.34 a 1.63 a 0.43 a 0.03 b 9.7e

(P>0.05) ,

Note: No sgnificant difference for the valuesfollowed by the same letter ( P>0.05) , the same below.

2
Table 2 Influence of different fertilizer treatments on micro-elements concentration
of M. sativaunder different clipping times mg/ kg
Fe Mn Zn B Se Mo Co
Clipping time Treatment

NOPOSO 829.3 hc 46.2 ¢ 6.83 ab 41.4 a 32.2a 6.82 ab 1.16c¢c

NP0 1088.6a 55.6 a 7.14a 37.6 ab 33.7a 7.14a 1.92a

! NPSL 1127.5a 49.2 bc 6.13 bc 39.0 ab 38.0a 6.13 b 1.30 b
NP2 811.6 ¢ 45.3¢ 5.56 c 34.1b 33.6a 5.56 C 1.73 ab

NOPOSO 622.7 a 35.7a 6.45a 33.0a 33.8a 6.45a 0.77 a

NP0 530.5 ¢ 31.7 be 4.45a 26.7a 29.0 ab 4.45a 0.76 a

2 NPSL 441.3 ¢ 30.1c 5.52a 30.2a 25.5b 5.52a 0.79a
NPS2 576.7 b 32.3 bc 4.93 a 30.1a 24.8b 4.93 a 0.79 a

NOPOSD 673.0¢c 42.4 ab 5.56 a 38.5a 27.0a 5.56 a 0.78 a

NPSO 651.3 cd 39.9 bc 4.51a 28.7a 24.7a 4.51a 0.87a

s NPSL 622.7d 37.7¢c 5.75a 33.7b 23.0a 5.75a 0.75a
NPS2 821.6 a 44.7 a 5.20 a 34.5 ab 26.6 a 5.20 a 0.78 a

2.3
; 3 , 1 ,
NOPOSO ( 4
2.4 N S

S (%) 1 y=3.8054 + 32.8866 x1 - 42.7900 x:?,
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3

Table 3 Influence of different fertilizer treatments on amino acid concentration under different clipping times g/ 100 g

Clipping time
1 2 3
Amino acid
NOPOSO NPSO NPSL NP&2 NOPOSO NPSO NPSL NPS2 NOPOSO NPSO NPS1 NPS2

A 1.48¢c 1.51c 2.46a 1.80bc 2.84a 2.64a 2.58a 2.58a 0.94ab 1.01a 0.84c 0.91c
Thr 0.54d 0.64d 0.75b 0.82a 0.92ab 0.86b 0.98a 0.94ab 0.94ab 1.01a 0.84c 0.91hc
Ser 0.48c 0.69a 0.75a 0.74a 0.91b 0.89b 1.02a 1.01a 1.26a 1.09a 0.89a 0.91a
du 1.61c 1.83bc 1.91ab 2.25a 2.52a 2.05b 2.20ab 2.16b 1.76c 2.2l1a 2.14a 2.12a
Ay 0.65c 0.76ab 0.85a 0.%4a 0.97c 1.03bc 1.12a 1.12a 1.07b 1.16a 1.08ab 1.10 ab
Ala 0.74b 0.77b 1l.14a 0.9 ab 1.19bc 1.17c 1.33a 1.31a 1.25a 1.27a 1.26a 1.19a

Cys 0.13c¢c 0.15c 0.19a 0.20a 0.07b 0.07b 0.09a 0.09a 0.06a 0.07a 0.06a 0.07a
Val 0.69c 0.93a 0.94a 0.91a 0.88c 1.05a 1.08a 1.12a 0.98ab 1.25a 0.85b 1.08ab
Met 0.16c 0.18bc 0.20a 0.21a 0.06c 0.06c 0.11a 0.12a 0.08c 0.08c 0.12a 0.13a

lle 0.49c 0.74a 0.74a 0.74a 0.74b 0.88ab 0.92a 0.96a 0.85a 1.04a 0.8a 0.88a
Leu 0.96c 1.31a 1.32a 1.37a 1.57a 1.52a 1.70a 1.68a 1.67ab 1.75a 1.56c 1.63b
Tyr 0.47c 0.6la 0.63a 0.6la 0.65c 0.65c 0.76a 0.79a 0.74a 0.74a 0.65b 0.73a

Phe 0.65c 0.8a 0.87a 0.8a 0.94b 0.92b 1.05a 1.04a 1.02ab 1.09a 0.96c 0.99 bc
Lys 0.72e 0.91c 1.01a 0.91c 1.18ab 1.15b 1.28a 1.27a 1.25ab 1.36a 1.16b 1.23b
His 0.25d 0.33b 0.40a 0.38a 0.59a 0.65a 0.66a 0.66a 0.69ab 0.73a 0.57c 0.66b
Arg 0.57e 0.79c 0.85b 0.93a 1.16c 1.15c 1.42a 1.39a 1.24a 1.30a 1l.15a 1.26a
Pro 0.57c 0.73ab 0.85a 0.82a 1.02ab 0.98b 1.11a 1.07ab 0.80e 1.03c 1.03c 1.16a

"= 0.861, P=0.007; 2 y=-3.3204 + 40.0085 x2 - 54.5770 x2°, ¥ = 0.894, P=0.004; 3 'y
=-1.4587 + 25.460 3 xs - 33.913 0xs*, r* = 0.906, P= 0.003 N S

1 y=-11.4960 + 33.5369 x1 - 0.1384 x.°, *=0.963, P = 0.007; 2 :y = 1.6539 +
0.5036 x2- 0.0274 x2°, *=0.943, P = 0.013; 3 :y = 4.1420 - 0.0499 xs - 0.004 1 xs*, r* =
0.906, P= 0.029
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4 (DM) (OM) (cP
Table 4 Influence of different fertilizer treatments on digestibility of dry matter (DM) , organic matter (OM)
and crude protein (CP) %
Treatment
Clipping time Item NOPOSO NPSO NPSL NPS2
DM 59.4 b 59.6 b 62.7 a 62.8 a
1 OoM 57.7c 58.9 bc 61.7 a 61.9a
CP 75.7 a 79.4 a 78.6 a 79.1a
DM 60.3 b 60.4 b 62.0 a 62.2 a
2 OoM 57.6d 58.6 C 59.9 ab 60.2 a
CP 76.0 a 77.1a 77.7 a 77.6 a
DM 60.4 b 61.1b 63.7 a 64.7 a
3 OM 58.0d 60.5 bc 61.9 ab 63.0 a
CP 75.2 a 75.3 a 75.0a 75.1a
0.26% 10.5 1.0 , N S )
N S , N S , ) N S
: S N S tn
(15.16.22 241 , 10% 25%, 22% 33 %;
S , )
[4] S , N [71
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Effect of sulfur fertilizer on Medicago sativa quality and digegtibility in the Beijing region
ZHOU Yong', WAN G Shi-ping” , CHEN Mo-jun®

(1. Institute of Agricultural Environment and Sustai nable Development , Chinese Academy of Agricultural

Sciences, Beijing 100081 ,China; 2. Northwest Institute of Plateau Biology , Chinese Academy of Sciences,
Xi' ning 810008 ,China; 3. The Grasdand Institute of China Agricultural University , Beijing 100094 , China)
Abstract : The addition of Sulfur (S fertilizer wasfoundin this study to significantly increase crude protein and
ash concentrations whilst at the same time decrease the crude fiber concentrationin M. sativain the Beijing re-
gion. Sconcentrationincreased by 50 %- 70 % compared with the no Sapplication treatment. Sapplication Sg-
nificantly increased potassum (K) and decreased phosphorus and sodium concentrations as well asthe N S
ratio. Sgnificant postive correlations between S, N and Kin the plant were shown to occur. S- containing a
mino acid (Cry and Met) concentrations were significantly increased by S application, while a negative correla
tion between S - containing amino acids and other amino acids was observed. S application sgnificantly in-
creased the digestibility of dry matter (DM) and organic matter (OM) . There were significant negative correla
tions between DM and OM digestibility and crude fiber concentration, and postive correlations between DM
and OM with both crude protein and ash concentrations. The critical Srangesin M. sativafor thefirst, second
and third clippings were 0.23%- 0.38%, 0.289%- 0.37% 0.28 %- 0.38 %, respectively and the N Sratio
ranged from 9.0 to 12. 8.
Key words: Beijing region; Medicagosativa; Sfertilizer ; quality and digestibility



