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Free amino acid content in different tissues of Caragana korshinskii following all
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Abstract: Caragana korshinskii K., a dominant member of desert flora in north-western China, is often subjected to
aboveground shoot damage, such as grazing, clipping, trampling or wind throw, but as a resprouter shrub, it has a strong
ability to regrow following damage and is very successful in its rapid recovery. This sprouting growth plays an important role
in maintaining and regenerating the population and contributes to controlling desertification in this area. However, the
mechanisms underlying the rapid growth have not been studied in concert. In this study, a total of 12 30-year-old shrubs
were randomly selected from the C. korshinskii wood stand. For half of the selected plants, all shoots were cut 1 ¢m above
the soil surface at the end of winter (resprouts), and the other half of the plants were untreated ( control plants). At pod
set (12th July) and seed maturity (16th August) , roots, stems and leaves from resprouts and control plants were sampled
to measure the 17 common free amino acids so as to determine whether the resprouts had higher free amino acid
concentrations in plant tissues during the growing season. The results showed that the differences of the concentrations of the
free amino acids between the treatments were more significant in leaves and roots than in stems. At pod set, the
concentrations of most amino acids in leaves, such as aspartate ( ASP) |threonine (THR) ,serine (SER) ,alanine ( ALA) |

valine ( VAL) .leucine (LEU) ,tyrosine ( TYR) . histidine ( HIS) and arginine ( ARG), and the concentrations of ASP
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SER \VAL and cystin (CYS) in roots were 1.5 times greater in resprouts than in control plants. At seed maturity, the
concentrations of most amino acids in leaves, such as ASP , THR ,SER ,glutamic ( GLU) ,TYR ,phenylalanine (PHE) (ARG
and cystine (CYS), and the concentrations of ASP SER VAL HIS and ARG in roots were still higher in resprouts than in
control plants. As far as proline (PRO) was concerned, its concentrations in leaves and roots in resprouts were about two-
thirds of those in controls at pod set, but there was no significant difference between treatments at seed maturity as the
concentration of PRO in control plants decreased dramatically with more rainfall and an increase in leaf water content. The
results suggested that PRO was an essential ingredient for osmotic regulation in this species under water deficit. With the
exception of PRO, the total concentration of the other 16 free amino acids in leaves and roots in sprouts were 2.7 and 2.0
times greater than the controls, respectively. More free amino acids were available in leaves and roots in resprouts at each
sampling time, which would provide essential resources for plant rapid regrowth and then contribute to aboveground biomass
recovery. In conclusion, after shoot clipping, resprouts had higher free amino acid concentration in leaves and roots to
increase the supply of nutrient for current-year shoot growth, which may be one of the important mechanisms underlying

regrowth following the removal of all shoot.

Key Words: free amino acid; Caragana korshinskii K. ; clipping; regrowth

BYBERL Y 1 SV IR 5 EA TR BE RN PO A K R R AR AR AR S LR 2 — . TR S
i B BE A R AT RIS T, AN I S AT ol X R e A 5 0, AR T AR 08 1o o X b B 0 A T S S A A
PEN R BRI A A A KRR AR SR R TR AR 2 —,

XF B BERE IR 0 FAE AR AL A AR Z WFST, B BRI A 8 AR G L, b _E- 21 205 I8 5 350 e
FUSP- A7 A4 7™ B G 3R A e KRR R WS A K A B 45 A PR b 1 2 40, B Bk K SR 8 R A A B
R Rl e U B BERL AR R RN S R AR 4G e R A AU K A A s A
I T RURCPRAR B 00 AR A A P 1 i R A S R R R A D T, AR AR = R R R AR Y
AT AR E S K IR R AR SEAY T I R A IR R T 22 1 S B R R AR P A R SRR
B PRI, XoF P75 o A B 0 A P S [R) 2 B U0 0 R R 1 S A T AT, T B A e A A 1 AR KL A — 2
AR

¥ 2% (Caragana korshinskii K. ) JEFRE PG R R T2 X 712 /0 A0 i ML AU A BE A ), R R A0k, &
MATRTR 5—10 m'®' b AU 5 AR MR S0 4 A= th K s i 4%, LA i 9 T2 AR BB Y L AR Sl
Ao X S A B AR A P AR [ A7 00 18 S IR B s b A T T 40T, X LA AN a3 A RRAE AT T R AR, DA
FROMLE 1) £ T Xy S i B A A KA TIAR
1 #HR5HEE
1.1 SERM R

SCIAEH A T BN £ 22N KT R A A R S S0 8 b RS v b AT, R
HTI RN 2400 m, AESEYIREEN 6.5 °C ARSI FRK B ANZE LY 5104 395 mm A 1362 mm'" ) FEAAE Y
JTIZ AR K R KSR T SR B RN AR A A5y T LA T B AR AR SR, 2 4 BB AR B
TERFP

SEAEALPRTE 2009 AR AR BEVIM WIS Z W17 (3 H 25 H), MBS AN T 50, BRIE N
1.5mx 1. 5m AFE S BE 48 12 Bk 30 4R B AERP SR AE IIF S 4, Z IR REAILYT 6 RRUEF T 7 ZEAL B, HIKs
R4 AR THLR | om b7, HiAY 6 BRARBE IR BUARIRE At B FE A 9 B A 3, BV S (7 A 12
H ) AR IERGI (8 H 16 H ) X B BEARMIAR 44525 B BEAL b L0 A 25 RO ot B S A7 AR A Y 4R
AR A 8 A D B M AR A 7R A, AR S HLAT WD BE IR, ELAR /N T 1 mm (A b B A SRASE ) i) SR A
3 Bk, SR E] BERRAR HORABE 1 IR o RJE SR ARE S AR, 0] 2 56 5 R AR VKA — 80 °C AR IRLARAT

http ; //www. ecologica. cn



2456 A E = 31 &

Z I AT S R SRR S, T A A i 7 B R H e o, 2 J5s (Rl S0 G =, MR 70°C it AR BR T, AR
FREE B 25 SRR R S I 5 K

S HA B3 1 [ Bl G X 2 56 b A O (1% A R e A 7 W A
1.2 P s & w i

FRIUFE L 0.8 g, PKIABIFES J5 A 10 mL 4% B HoK A7 AR 42, FH 10000 v/ min {5 38 ELOALEC, BV,
TE H 57 835-50 BUGHEIR A 2l 3 O A e e 25 2 56 R . Rt h 45 2 7 2 B R DL mg/100g T HE3RIR

FUFH T-H6 55 6] 7] — Fsf ) A [7) A 38 22 o) ) 0 U

e 30
A5 EUERR 7 REETT 5 B ST HT (SPSS kP ,15.0) S x|
2 ERHH g 2
2.1 SEHBRE R RO SRS Sk % 3B
SoMs s 17 B RSN (T A 12| ‘ h
FOFRT (8 H 16 H), R %, BiFk 108 \ I ” | A‘ll
4 5 6 7 8 9 10

mm,%ﬁ#ﬁ\%ﬂikiﬁ 8 H 15 El ,ﬂf’ 27 mm, Month

TEAE K XA A AL BT 25 i I ZERIAR 5K kA T B1 2000 SR EAKE 510 AR HETE S
TJ"JXHE( %é 1 ) ° M@%Eﬁ%ﬂ%%ﬁi?&ﬁﬁ ’ KIEMLI\}E*EHE Fig. 1 The rainfall\distribution in th; experimental land from
ARG E KRB RIS (HHEERR S KRR vy 0 October in 2009
Tt BT BERR I o A K H T 4 o R 75 4% 3 25 0
M B BERRARL A1) L BE T 3% R 6% , v UL, B BERR K ARG T X HE

F1 HEARERNEKE %
Table 1 Water contents in different parts of C. Korshinskii

(Y Y NG JEFEH Pod set JAY Seed maturity

Different parts %} Control SEAE Clipping X & Control SE-FE Clipping
- Leaf 59.03+2.67b 64.38+1.54a 63.51+2.77b 68.42+0.97a
2% Stem 57.13+0.39h 62.73+1.73a 61.33+0.71b 64.17+1. 16a
 Root 47.50+1.04b 49.91+0.87a 51.711.34b 58.09+2.96a

RPBR S I bR e ;[ — I IR R 4k BB AR TR 7 BF P>0. 05, A58 P<0. 05
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F2 FHELENFEAFERKPHESEERSEMNZN/ (mg/100g TH)
Table 2 The content of free amino acids in the leaf of C. Korshinskii

RILTR TN JESEI Pod set FAM] Seed maturity
Amino acid type Xt Control 24 Clipping %t 1% Control 24 Clipping
RITEHR ASP 46.86+3.78b 169.55+4.99a 22.47+3.5b 102. 60+4. 76a
IR THR 23.19+3. 64b 50.25+2.39a 29.60+5.97b 43.70+3.56a
225/ SER 41.01+4.35b 94.04+9.90a 32.07+19.40b 89.62+3. 82a
iz GLU 43.93+5.22a 40.70£5.90a 18.36+3.09b 52.88+2.52a
HE M GLY 5.13+0.82b 8.42+0.52a 6.85+0.79a 7.92+1.88a
M ALA 39.05+3.58b 71.58+6. 89 49.33+5.13b 70.93+3.49a
SR VAL 17.82+3.02b 34.25+6.37a 20.83+3. 62a 26.28+2.99a
4R MET 6.59+1.95a 10.11+2. 16a 6.58+0.52h 9.82+1.41a
S AR ILE 4.39+0.35b 7.86+1.49a 4.110.67b 7.28+0.97a
FLE M LEU 15.38+1.19b 25.54+3.84a 14.52+3.32a 19.95+2.93a
B B TYR 11.23+2.04b 22.74%5. 14a 15.76+1.13b 33.57+1.40a
KN PHE 18.06+2. 10a 16.00+2. 65a 10.41£1.51b 27.23+1.66a
R LYS 12.45+3.69a 18.53+3. 14a 15.070. 89a 9.18+1.28b
41 HIS 14.16+2.24b 20.64+1.49a 25.49+5.20a 32.30+0.61a
4R ARG 29.78+4.67h 453.91+21.78a 27.96+5.22b 227.68+6.67a

fifi% & PRO 172.92+20. 17a 111.79+12.56b 127.32+9.73a 123.98+12.51a
2 CYS 36.86+4. 11a 30.04+2.95a 36.18+6.39b 56.05+3.08a
S Total 538.79+39.11b 1185.94+76.53a 462.91+31.62b 940.98+32. 89a
F3 FHELEXMNTEARERKPZHFESERS SN/ (mg/100g TH)
Table 3 The content of free amino acids in the stem of C. Korshinskii
IR JEJEI] Pod set B Seed maturity

Amino acid type

X B8 Control

SERE Clipping

X B8 Control

SERE Clipping

RITAH IR ASP 99.62+9.78b 188.37+16.24a 219.80+10.47a 171.08+6. 68b
MR THR 36.78+4.31a 39.18+2.95a 48.10+2.71a 46.61+3.18a
225 SER 53.66+2.09a 53.67+5.51a 65.94+3.57a 72.00+3.00a
HEM GLU 13.53+1.36a 10.73+0. 64b 17.84+3.01a 13.95+1.93a
HEM GLY 7.47+0. 84a 8.32+1.51a 8.79+1.20a 10. 88+0. 83a
TR ALA 28.46+5.70a 33.27+3.15a 38.53+5.31a 44.09+2.70a
AR VAL 29.63+3.98a 37.30+6. 56a 31.29+3.86b 42.42+3.17a
TR MET 9.56+0.51a 9.12+0. 82a 10.60+1.45a 12.28+1.44a
SRR ILE 16.10+2. 15a 15.56+1.25a 12.67+2.08b 18.98+0.97a
PR LEU 29.63+2. 13a 28.44+4.50a 30.516.17a 40.47+3.72a
%R TYR 13.53+0.92a 12.88+2.44a 17.84+2.24a 17.3020.61a

ARNER PHE 25.66+3.05a 23.61+5.60a 27.15+5.55a 32.65+2.06a

AR LYS 18.66=1. 15a 20.13+2.73a 17.58+1.66h 27.91+2. 86a

0 R HIS 18.43+1.69b 23.88+1.64a 22.24+1.08a 23.72+1.11a

AR ARG 33.83+3.32a 40.79+5.99a 83.00+13.45a 69.77+3. 66a

&/ PRO 1677.59+117.53a 1141.79+98. 57h 1081.65+49. 32a 1175.20+33. 87a

PR CYS 17.73+1.55b 22.81+1.05a 26.38+5.01a 20.65+1.52a

S Total 2129.87+97. 88a 1709. 86+116.21b 1759.91%59. 56a 1839.97+26. 68a

2.4 N[A]ESHIAS [ Ak 3T SRR it i R O

JAESE I | 1 BEAR 22 B T A R R 1) 1 i AR ()R B b = R AR T T A SR L 22 R TR
PR B2 R 1 i 3 il R R 1.7 2.2 2.8 1.4 1.5 f%  AH Fr x50 B v o S i I 208 5 2 20 S 2 1
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Table 4 The content of free amino acids in the root of C. Korshinskii

TR JEIEI Pod set A Seed maturity

Amino acid type

X H& Control

SERE Clipping

X B8 Control

SERE Clipping

KRITAHFR ASP 129.90+12.67b 220.22+9.79a 62.07+2.73b 185.62+2.98a
R THR 44.86+6.34a 42.1320.82a 34.58+3.38a 41.37+2.58a
2257 SER 47.56+1.91b 104.42+5.79a 18.54+4.16b 27.29+0. 50a
BRI GLU 14.23£1.66a 18.37+3.57a 15.00+2. 64a 15.381.60a
H 4 GLY 6.1320.82b 9.78+0.70a 7.08=1.01b 9.31+0.54a
NER ALA 14.5942.17a 20. 17+4.25a 15.00+2.65a 17.7620.67a
AR VAL 24.50+2.29h 67.48+2.76a 17.91=1.01b 34.87+0.81a
EH R MET 5.22+0. 86a 6.19+0.33a 5.00=0. 50b 6.28+0. 48a

SILER ILE 4.50+0.50bh 4.77+0.69a 3.330.58h 5.200.34a
F9 PR LEU 8.47x1.75a 11.98+1.70a 10.62£1.47a 10.6120. 54a
BRI TYR 10.81£1.85h 21.36+2.56a 6.46=1.28h 14.94+1.69a
HNER PHE 10.092. 14b 18.570.98a 9.37+1.11b 18.6320.55a
AR LYS 3.2420.34b 5.19+0.33a 4.17+0.29a 4.33+0.29a
MR HIS 26.12+3.19b 35.34+1.52a 8.96=0.94b 51.330.58a
&R ARG 141.43+16.65a 110.01+9.02b 46.45+2.23b 251.25+9.92a
Jifi %4/ PRO 1210.37+106. 93a 659.07+18.89b 257.04+8.06b 278.32+3.04a
R CYS 26.30+5.46a 39.13+6.20a 26.25+2.38b 32.92+1.89a
HE Total 1728.35+127.81a 1394.20+25.15b 547.82+26.73b 1005. 43223, 64a
3 itie
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