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Dynamic analysis of contents of crude protein and amino acids
in 6 kinds of forages in different growth periods
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Abstract: [Objective] The research studied the dynamic pattern of amino acids in 6 kinds of forages in
different growth periods in Yellow River beach regions. [Method]) 6 kinds of forages (Alfalfa, White clo-
ver,Ryegrass,Red fescue,Cup plont,Common comfrey) were seleted to determine and analyze the contents
of crude protein and amino acids in 4 different growth periods in Yellow River beach regions. [Result] The
contents of amino acid reduced with the growth of 6 kinds of forages as a whole, and the amino acids con-
tents of 2 kinds of gramineous forages almost linearly decreased,the others emerged two-peak Chigh-low-
high-low ) dynamic pattern,and the TAA of 2 kinds of leguminous forages were the highest;the TAA of 2
kinds of gramineous forages were the lowest; the TAA/CP of 2 kinds of gramineous forages were single-
peak Chigh-low-high ) dynamic pattern;the peak value appeared in tillering stage,the others were in flow-
ering stage. The TEAA /NEAA of 2 kinds of leguminous forages showed single-peak (low-high-low ) dy-
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namic pattern,the others were two-peak (high-low-high-low) dynamic pattern and the peak value reached

in blossoming stage. [Conclusion) Analyzing synthetically the above index and yield, the author considered

the optimal harvesting time for Alfalfa, White clover,Ryegrass, Red fescue and cup plont was the flowering

stage,however the optimal reaping stage of Common comfrey was the maturing stage.
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Table 1  Contents of CP and AA of perennial ryegrass and red fescue in different growth periods %
Z Az A B Perennial ryegrass % % Red fescue
iR 53 BE LR ] TrAE I 43 BE) P TrAE I
Index Tillering  Stem enlonged Flowering Mature Tillering Stem enlonged Flowering Mature
period period period period period period period period
T ¥ B DM 92. 54 91.23 93.01 90. 04 91.77 91.63 93.26 93.33
ME I CP 19. 69 15.63 10. 65 8. 20 16. 45 14.53 12.92 7.91
BEIRR TAA 18. 47 13.15 9.58 7.62 15. 29 12.55 10. 60 7.02
KREZQIR Asp 1.65 1.70 0.96 0.68 1. 69 1. 60 1.15 0.59
AHE R Glu 2.27 1. 82 1. 18 1. 66 1. 91 1.70 1. 25 1.34
22 R Ser 0. 69 0.52 0. 40 0.29 0. 69 0.52 0.43 0.28
&R Arg 1.00 0.61 0.61 0.41 0. 81 0.61 0.62 0.33
HHE i Gly 1.03 0.54 0.51 0.38 0. 84 0.53 0.62 0.37
F &R Thr* 0. 87 0. 63 0.5 0. 33 0.72 0. 63 0. 47 0.28
i & i Pro 2.27 1.77 0. 67 0.58 1. 29 1.57 0. 65 0.77
WA Ala 1.42 1.03 0. 87 0. 45 1.20 1.03 1.02 0.44
%= R Val* 1.45 1. 07 0. 84 0.68 1.35 1.07 0.93 0. 66
HEH R Met* 0.22 0.11 0.09 0. 06 0.17 0.11 0.09 0.05
Bt &z Cys 0.09 0.05 0.05 0.07 0.09 0.05 0. 04 0. 04
FAEAR e 0.95 0.57 0.46 0.31 0.65 0.57 0. 50 0. 25
R Leu” 1.62 0. 86 0. 81 0. 54 1. 27 0.73 0.88 0.48
KINHA R Phe” 1. 06 0.63 0.43 0.42 0. 84 0.63 0.58 0.38
HE M His* 0.42 0.31 0.26 0.21 0.43 0.31 0. 36 0.24
AR Lys* 0.99 0. 65 0. 64 0. 39 0. 87 0.55 0.68 0. 34
it & iR Tyr 0.51 0. 34 0. 34 0. 20 0. 47 0. 34 0. 33 0.18
?A%\/%Cﬁé(/*ﬂg F 93. 80 84.13 89. 95 92.93 92.95 86. 37 82.04 88.75
& K R TEAA/ 46. 35 41.18 48.23 43.68 46. 50 41.52 48. 21 42. 88
TAA
R T R /AR
DA - e 7 0. 86 0.70 0.93 0.78 0. 87 0.71 0.93 0.75
TEAA/ NEAA

.o« BT RAREM. FEF. Note: x denotes EAA. The same is as below.
K2 AREEHEENA=H DM CPHEERSENTL

Table 2 Contents of CP and AA of alfalfa and white clover in different growth periods %

B 15 Alfalfa 4 = nf White clover
=Lz Sy BE ) FFAEH] ] 43 BEH) B ) FFAEH] A
Index Tillering  Stem enlonged  Flowering Mature Tillering Stem enlonged Flowering Mature
period period period period period period period period
T i DM 92.62 91.01 92.76 92. 33 91.01 92.06 91.53 93.63
HEH CP 35. 34 26.18 27.69 18. 65 26.18 22.34 26. 66 21.66
BEHER TAA 26. 10 21.07 21.58 15. 85 21.87 18. 81 22.82 16. 74
KL HBR Asp 4. 89 2. 60 2. 67 2.83 2. 60 2.48 3.01 4. 35
BH R Glu 2.74 2.53 2.67 1.72 2.73 2.17 2.11 1.63
22 %k Ser 1. 26 1.03 0.89 0.81 1. 04 0.75 1.12 0.77
K@ B Arg” 1. 46 1. 24 1.21 0.76 1.34 1.07 1. 31 0.68
H&m® Gly 1.32 1. 26 1.22 0. 84 1.27 1. 10 1. 34 0.77
J5 R Thr 1.21 1. 04 1.02 0.76 1. 14 0.93 1.15 0.71
Jifi & R Pro 1.55 1.10 1.07 1.14 1.10 0.96 1.17 1.16
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1 Alfalfa 1 =1 White clover
R 43 BE LR U] TFAE A ST B EL &R ] TrAE e ]
Index Tillering  Stem enlonged Flowering Mature Tillering Stem enlonged Flowering Mature
period period period period period period period period

& B Ala 2.05 1.63 1.78 0. 90 1.63 1.48 1. 68 0. 89
5@ Val* 1. 69 1.23 1.59 1.22 1.23 1. 38 1. 64 1.23
E A Met” 0.09 0.13 0.18 0.08 0.13 0.11 0.11 0.08
M@z Cys 0.09 0.10 0.06 0.03 0.10 0.09 0.11 0.02
TR R e 1.32 1.14 1.21 0.70 1.14 1. 00 1.22 0.73
LR Leu” 2.09 1.99 1.95 1. 20 2.09 1. 80 2.01 1. 04
P AR Phe” 1.39 1.26 1.15 0.85 1.36 1.09 2.06 0. 86
20 %R His* 0.79 0.74 1.02 0.65 0.74 0. 60 0.51 0.47
#i G R Lys* 1. 31 1.29 1.13 0.82 1.39 1.17 1.50 0.82
% & R Tyr 0. 85 0.76 0.79 0.51 0. 86 0. 66 0. 86 0.45
v 4T L /) :
AR/ - _
TAA/CP 73.85 80. 48 77.93 84.99 83. 54 84. 20 85. 60 77.28
ST SR/ B
A ®m TEAA/ 43.49 47.75 48. 47 44,42 48. 24 48.57 50. 24 39. 74
TAA
ST A R /AR
DI - N 0.77 0.91 0.94 0. 80 0.93 0.94 1.01 0. 66
TEAA/NEAA
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Table 3 Contents of CP and AA of cluster leaf rosinweed and comfrey in different growth periods %
H 1Ay B . Cluster leaf rosinweed 4 ¥ Comfrey
=g 53 BE FL R TFAE 4 JRRH Sy EE AT TFAE R
Index Ttillering Stem enlonged Flowering Mature Tillering  Stem enlonged Flowering  Mature
period period period period period period period period
F ¥ 5 DM 91.79 90. 69 92.97 91. 45 92. 88 91. 45 90. 69 93.07
M H CP 24. 49 19.16 17. 85 17.67 29.91 17.01 19. 30 13.68
AR TAA 22.51 15. 57 16. 45 13.93 24,47 14.03 15. 57 10. 57
KA BR Asp 2.45 1.70 1.81 2.33 2.60 2.33 1.70 1.16
AR Glu 3.01 1.97 2.16 1.67 3.20 1.67 1.97 1. 81
22 A R Ser 1.00 0. 69 0.72 0.65 1. 15 0.65 0. 69 0.48
&R Arg” 1.31 0.82 0. 85 0.68 1. 60 0.68 0.82 0.53
HAZmR Gly 1.31 0.95 1. 00 0.73 1.52 0.73 0.95 0.57
FE R Thr 1.22 0.84 0.88 0.63 1.25 0.63 0. 84 0. 48
i & 2 Pro 1.41 0. 89 0.93 0. 88 1. 25 0. 88 0. 89 0.57
WA Ala 1.61 1.32 1.23 0.75 1. 90 0.75 1.32 0.62
AR Val* 1.61 1.19 1.32 1.07 1.73 1.07 1.19 0.91
EHE R Met* 0. 24 0.13 0.17 0.10 0. 20 0.10 0.13 0.06
BtEm Cys 0.11 0.02 0.04 0.06 0.06 0.03 0.02 0.05
2L A R e 1.12 0. 86 0.92 0. 69 1. 40 0. 69 0. 86 0.53
LR Leu” 1.98 1.54 1. 65 1.12 2.37 1.12 1.54 0.90
HHAMR Phe” 1.30 0.79 1.00 0.76 1.45 0.76 0.79 0.58
04 R His* 0. 80 0.73 0.58 0.52 0.74 0.52 0.73 0. 38
=R Lys” 1. 20 0.53 0.56 0.82 1.18 0.82 0.53 0.57
8 & R Tyr 0. 83 0.62 0.67 0. 50 0.90 0. 50 0.62 0.37
?ﬁ%&%/*ﬁﬁbl 91.92 81. 26 92.16 78. 83 81. 81 82. 48 80. 67 77.27
ST SR B
A M TEAA/ 47.89 47. 66 48.09 45.77 48.71 47.26 47. 66 46. 74
TAA
S AR/ AR
VSR = 0.92 0.91 0.93 0. 84 0.95 0.89 0.91 0.88

TEAA/ NEAA
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