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had no significant effect on seed germination under the condition of sufficient water. However, the appropriate dose of

water retaining agent significantly improved the germination rate,germination energy,germination index and growth rate

of root under the condition of limited water. The results indicated that water retaining agent had different roles under

different water condition,and the improved roles of water retaining agent on seed germination in bentgrass depend on the

dose of water retaining agent.

Keywords : water retaining agent; Agrostis stoloni fera L. ;seed germination
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5 m/s L Rk 300 2R, BRI XCAFH AT RS EER R SRR T ER,

EhmRHh, AR IR TS, LN Y+, K B TR B
= KFEEE . FERE. 1% pH 8 7L, ANE SR
3.11 g/kg, A A& 0.137 g/kg, 2B & & 0. 215 g/kg, B
AR A& 10. 360 mg/ kg, AU & & 3. 252 mg/kg, £4F
F 0. 452 g/kg, AL & 7. 356 mg/kg.
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Ay BN EAG B T R gl A RO B B B AT I, B
EAREUIEAE AR B BRI BRI R A B SRR
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7£ STD 1600 R & H L F 4, F§ WinRHIZO 3.1 #%
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B 4047 : Excel 2007 BES53H1 SPSS 18. 00 #13&
Sy M ANZE SRR , A5 A B A 4 A (B F S $ME AR
R 22%7R (mean=t SE) , 3+ #4732 2 [ A 4347, LSD #47
L LA 1B N & 5 22 43 H1 (One-way ANOVA) , B {5
X ]38 Sk 95 %6 (P<<0. 05),Origin 7. 5 fEE,

2 HRESW
2.1 XI5 BE X SR AE T T Ak R S FE AR BB T R M
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F -3 FONEIAC BT S0 B T Mk W s X E b P
HARITI (8—10 )4 Fib L B TE kA K2 &
2RI (P<0.05);CK A N S EERRTE 86—
10 A2 ¥R B ZE(P>0.05), HARAE K ;LC
WHE TR E SRR 7E 10 A& 3 51. 36 cm, FF7E 10
A 27 HikBFEE XS RTH R MC A B P 2 E 7
B LC AbHRHE 8 S SRR — B (B X E S 3 KR
110 A 27 HRBIMHE R BB & F CK 1 LC; HC 4b3
TEEEREE 810 AAKERE®E, 5 10 A 27 HIHF
B IR BN AT A 5 B, I HL B A T X0 B A A s
(P>0.05), %10 A 27 H,HC 5HE 3 Fhib B IEE
T8 R A 3 2 22 57 (P<<0. 05),

MC 1 LC AbBRA A0 E 76 3T 28 4B s B e, HC
AERF AR B N A 18, —H R B2 R, 10
A 27 H,LC B F RS T 4 18. 58 cm, MC 4h 2 ¥
FRSHE N 36. 32 cm, HC AbBRAIF RS M%) 17. 07 cm,
ULBH HC b X 4845 1 75 A0 T4 B8 ) 1 Al — 2 OS2 I
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Table 1 Height change of Medicago sativa before and after cutting cm
AbF 8H10H 8H 25 H 9H10H 10H8H 10 A 27 H

CK 53.124+3.78 a 54.21+2. 14 a 54.78+1.13 a 55.42+2.34 a 54.06+2.15 a

LC 53.74+1.09 a 39.28+2.12 b 46.38+3.47 b 51.36+2.48 b 57.86+4.12 a

MC 52.98+3.10 a 23.06+3.45 ¢ 36.45+4.21 ¢ 48.38+2.65 b 59.38+3.87 a

HC 53.36+2.78 a 13.98+1.34 d 21.89+3.01d 29.1243.06 c 31.05+2.01 b

& FFIAR/NG FRRRFE 0. 05 K P ERABHE, TR,

Note: The same lowercase letters within a column show no significant difference at 0. 05 level,the same below.

2.2 NESRBEXTEACE TS AR B K (R/S) K
A LCA)Y R AT, XIEI R 4 FpAab 3T 78 E 78 B bk
i EAEYE TR EER(P>0.05), AR T7E 790~
800 g, LBAXIEIRT 4 FhAbFE N L E T b B34 KR
BLEAAER . NELLBE BT HC DISh, HE 3 Fab
TR E T R A Yy B Rl A R R i E; ) 10

A 271 HUJG 4 Fb B N S E b F kA E R
i MC>CK>LC>HC, ZE b4 CK 5 LC AL E
TEHMH FAEYBRA BEER(P>0.05),5 MC#H
HC 353 B 225 5 (P<<0. 05) ; CK Ab T8 28 1 & 15 B bk b
AR 1420 g, 0N T 44.36%,LC Ab RSB FE R
Pt FAEIR 1305 g 3N T 40.23%,MC Ab BB E
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T8 Stk FAEY R 1632 g, BENT 52.13%, 1 HC 4b3E
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Fig. 1 Dynamic change of biomass of Medicago sativa before and after cutting

o b3 YRR RNRITRRERERIACGE 2,
TR RS LE S R/S FF7E 8 3 22 5 (P<<0. 05),4 Ff
RRPRT AL EAE R/S FERS [0 2 jE R, &
B R CK AL BT E 7 R/S HAMEETE 1. 17~

L33, LCALFE T R E T R/SEHZAWETE 1. 21~
L 81,MC 4bH T AL E#E R/SHZMWEE 1.17~
L8LHCALH T 5 E 8 R/SEZIEEE 1. 01~
2.56,
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Table 2 Dynamic change of R/S of Medicago sativa before and after cutting

Ab¥a 8H 10H 8H 25 H 9H10H 104 8H 10827 H
CK 1.1740.12 a 1.33+0.31 b 1.3140.17 ¢ 1.3040.13 ¢ 1.25+0.26 b
LC 1.21+0.14 a 1. 6140. 28 ab 1.8140.28 b 1.5740.21 b 1.47+0.23 a
MC 1.1740.51 a 1.8140.21 a 1. 6240. 32 be 1.4240.23 ¢ 1.2440.17 b
HC 1.19+0.24 a 2.21+0.18 a 2.56+0.41 a 2.33+0.19 a 1.0140.15 ¢

2.3 NIEERFEX KA E TS T R R R B

A 2 AT, KB AL BRRT (8 A 10 H)4 Fhab3R T 8
HEHEMT ARG a M b FTEEFHAEE (P>
0.05), NIEIG, 4K a FrERDAE S A ] I 2 87 1
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Fig. 2 Change of content of chlorophyll a and b of Medicago sativa before and after cutting
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36.00%0 , MC Ah 3 J5 4810 B 718 MRS TN 738 B 42 40 1 348 in
T 20.11%.52.00% ; AR F 4 FhAL T T LA E R
KA B H—3, R MC>LC>CK>
HC, XEFEEERER R IR ARE KWW, 34
MR AEFET 5 T AR B Ak 350 %) A 400 20 AR AR 988 >R L B
Wb, LR HC AT R EERAERKRETAR
KM FEAR

& 3 AT AL, AN BB T, M E KA EE N E

KAER , HRRIE AW LT, XEG,3 FoulE] b2
TERUEENRRE HRER Y E EFHEE AN E
ZEFRNEIRTHAKE, 78 10 B 27 H LG NS 43
EHEHERRAE N ER FAXE YR RE S
(P<<0.05) , & i MC>LC>HC>CK, 1B A1) & % 4
YIRIAR 236 152 A K, H LG T X R L R RN 1 58 B
SEFRHEIN T HAETE R RIE T
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70070} _T_ T 045t a T
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Fig. 3 Change of root morphological indices of Medicago sativa before and after cutting
*3 KUEBENENERABFTNHNEE
Table 3 Change of root activity of Medicago sativa before and after cutting
Ab¥a 8H 10H 8H 25 H 9H10H 104 8H 10827 H
CK 58.3+2.3 a 62.3+3.2 a 79.6+2.5 a 81.6+2.8 ¢ 89.743.9 ¢
LC 57.6+1.9 a 48.3+2.5 b 53.4+2.9¢ 92.7+4.6 b 107.6+4.8 a
MC 59.3+1.8 a 32.9%3.5¢ 68.9+4.2 b 97.8+3.4 a 113.9+3.5a
HC 58.242.4 a 21.8+1.4d 56.74+2.1 ¢ 85.74+2.3 ¢ 93.64+4.2b

2.5 XIFI5E BEXT S 6 B 78 & IR el

4 KW EBHEE A MG B T S 4
EHPHIK R ERBE Y& BEYWERR R MC>
LC>HC>CK, H 4 X BB T R HHEA &
BERFABEP>0.05);LC.HC # CK A ¥ FEHEE
TEHIESELFHAEE(P>0.05,5 MC A% 8
25K (P<0.05); CK Fl LC 43 R 848 B 76 HL&4F

HEHEBELRHAREZE(P>0.05),5 MC fil HC 35
FHERKFE(P<0.05);LC.HC #1 CK b B F L ETE
WK ERBERFABEP>0.05),5 MC k3 B %
#ZFIKF(P<0.05);LC F1 MC 4b3 F 24 H 1 TRAR
WY EFHABEP>0.05),5 CK #il HC 53| B &%
FIKF(P<0.05),

x4 AENEEEELZEEEERESHEN
Table 4 Change of nutrients of Medicago sativa of different intensity of cutting %
hb¥g HMEASTR AL A i HLEF 42 1 HUR 545 ik AR MY &R’
CK 9.87+1.54 a 4.36+1.45 b 32.56+4.57 b 8.59+1.07 b 47.14+4.38 b
LC 10.13+1.69 a 4.54+1.20 b 33.14+3.96 b 9.024+2.37 b 51.37+3.59 a
MC 9.97+2.58 a 5.28+1.37 a 36.27+3.54 a 10.37+1.89 a 53.2542.98 a
HC 10.03+2.37 a 4.0340.98 b 28.13+4.13 ¢ 8.93+2.05 b 43.18+3.64 ¢
3 Wit 5% HORE IR B UCRR R BC 77 o o B T 82 M A A R

3.1 U5 BEXT SEAE BT bk ey SR AE BE T S

NI F R B — RN TR,
R i M) P A B A 2 07 5K, 5 O B X R
R B X TR IR A N B BUE R K
A EEAME AR R R RO AME PR A R R A R OF 3R R ™
=R A WU DR IDEEE - K7/ ok i e S L Y

M R fb R

58 BEXT ST T8 bk R R =, SRAE B B
WA U8 B g S84 D S A R D A T S5 A A il 3 R
SrigZER B %R, A HIL R PR 2R 5 B R 2%, AT AR T
YR AR . Besh XI55 B O A FHAE B A
—E BRI, X1 B PR SR B TS B A AR RE ) AR
FIIAMESRAMEE R IRT . (RIS e
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T3 3G —RE BT L T 24 4R R 56 26 E 7 B U]
FIR AT LM T 10 cm, 8T 58 5 BE NI H 0 S 8 5 78
HABGRIHA RS, X5 KSR EA L
KT EAEE T R AEXIHE N, X B4R R T W™
B YEFAE MR X 50 cm DB, AT #EATX0E]L, 58 1
YONFIBRTEBOR IR AER] , BB A TER 2 YN BIE 7 &
it — BT

3.2 RIFI5EBEXT AL E TS AR Y K (R/S) MM

SETEE7E M B 23 A= Wy 8 Bl A 1 558 BE 4 49 o i 3
I, EBR W T X EIE N T L R A R K B
TR BR A YR A 34 0 BE L AT A W B A BT A
o BRI Yy ) 77 16 Fh 9 A 0] 52
Feo ST AR SUE 1 AR M AR 3R N BE TR i 775X
MR YRR RCR A T ELAE AR B R Y
ARHEERER, S EERA T B EERMEME, %
PR RUESL T X —45i807,

BT A B N FIRT B T AR RIS A AL
Yo —E . N FIR0 3, i T 3 b A AR A 5
B SR ERAA Y M2 R BT AL, AR E AR
TERAA R AT WHWZ BN, FER R L SR
BRI AT B AR EAR4F B 2 A AR R 3% B
F TR, SETAMBFR S RAEA B XIEEH,
T3 AR B SR R BRAR R L S IR 515
T3 VPR B ST R K BB T TRAR R R B
—EREAMEE RO . Horpah i A YRR I
H HC>MC>LC B EXIEG L E 18 E B R
A B AT M 1 2 B F BE I E R IR 2 1]
W EAVE H R LR R A, TR & T 20 ks B A
B (B BERIFIA S ELHE R i 2 3 A P F) A IR O
WM T AR ERKRT R4 GE T BER
PR s B ) 3 23 LK o A3t AR 0 i R o 2 3t b R AR
BRA A T ERIEE BE BN B30 B A5 b BT
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TIPS R M A
KRG ERA A

FORHIR R FBR ) R/S B 5L H 18E b T R 3
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YT CK UEBN 8 5 76 5 78 B4 36 w8 19 A 77 Al
BIBEST X RAEYTEARFARKIE S TIRT B &5 =L
il F1H 5 2 B AR, L 0o A ) 9 R P 5 A T A
H—Fp Iy K, XEFEEE YR EE ST
W T, R/S BEXIF1 35 BE A 384 n i 5 s B4 R 1 T 5
TE R AE AT o FREN 5 AR 38 I, e BE A PP B FE i T
SAEE TR Btk BT Y&, EEEXI IR T 5878
B EAH E T AR, HARXIFRE T EEE
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18 Bk A W B 22 S AR B 3 (P<T0. 05) , phy L TT L, P B2
WIEAPSS IS EE: M1 X7 b = g L e S
AT
3.3 NIEISREEXT SAEE TG 7 4R A B

NIFIXT AL BTG A ek R AR — e, T
MHERER a XA & 1 AR M B R, DR Ik 76 0
EEREZXE G A AR B R a L, L
R R GEE I F R E B BN ok E AN B
NF B R R T EEETE ROe R E R U EER
BER AR BEXIEIKF T AL E 18 ot & B R RIEE b
T X AT AR5 R R X EE R ik L A R 3
A F B VRBREDRZS A L NI — e R AR
IR PRSI 1E A R Y T S AR 1R R A
K& R A X R 3R R 1 A0 SR 9 A AL
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a 1 b SIREXIIF 55 BE A4 5 0 I . 3 389 o, doc of 3 5 6 4E
HEEREEEM AR o EZER, o R WR
R A AME A R A BRI 2 — , (H o BEX 45
REIE ML E TR N RAMESE . N, X TSR E
TR J A M50 F) P T A B A 25 28 LR B A 15 IR
ABFFE.
3.4 RIFEIE BEXT SEAE EAE i R AR R

EUHENERY RS ERERELMA RS NE
BAEAR B B N 1 A8 S O R ah BRI 32 R AR A A
" BRI NI BITR B SR IE B 6 B I LA &
BHRRED T BE R IREEN, FRES R
HLET 4 MUK FF TR AR BRI MC>1LC>
HC>CKL AR R » A BEXEIKF T 5 E 7S B IR i
BUEMG . Zefol A7 AR 2 ARG ™ B B
HHBCRE , F AR AT LI 52 450 B AP A AR
AN A R A AR A 3 AR A5 7 B v L R A A 4
BCTET ol TR 5 A A A R MR R IR B X %
AN FVBCRE SR RO AR R R dh R MR 22 AR . I, 4
38 2 A F X B R T8 03 45 R M AR S R G AR 1
AE B 1o B 5 R UE R M AR E AR 7 D ) R B
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Response of Quality and Growth Characteristics of Medicago sativa for
the Different Intensity of Cutting

JIN Wen-bin! , ZHANG Fan-bing®
(1. Training Offices of Armed Police in Beijing Forestry University, Beijing 100083;2. Key Lab for Silviculture and Conservation of Ministry of
Education,College of Forestry,Beijing Forestry University,Beijing 100083)

Abstract; Taking Medicago sativa as material, the effect of different cutting intensities on the quality and growth
characteristics of Medicago sativa were studied. The results showed that light cutting and moderate cutting could improve
the ability of plant height and regeneration. Different intensities of cutting increased the aboveground, underground
biomass and root cap ratio (R/S) of Medicago sativa ;moderate cutting increased most significant,and the compensatory
aboveground biomass of high cutting was the highest. With the increase of the intensity of cutting, the content of
chlorophyll a increased, chlorophyll b content decreased and different cutting intensities increased the content of
chlorophyll a and b comparing to pre-cutting, which could be very helpful for photosynthesis of Medicago sativa. Heavy
cutting lead to the total length and mean diameter of plant roots decreased significantly (P<C0. 05) ,and moderate cutting
increased the total length and mean diameter of plant roots (P<C0. 05). Cutting also affected the activities of plant roots
comparing to pre-cutting. The average crude protein, crude fat,crude fiber, crude ash and nitrogen free extract showed
that moderate cutting>light cutting™>heavy cutting>control. Based on the comprehensive analysis of the indices, the
optimum scheme for the quality and growth characteristics of Medicago sativa was proposed as moderate cutting in desert
steppe.

Keywords : Medicago sativa ;cutting intensity; growth characteristics; quality
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