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7, EERBEEETNRE, AEMEMAREGEFRFA, SEBRFEEEL, ERE
SHEHREN, REHE. PLRSREARMAE, BREENLE—CEE LR H
BRASHEEREM. AHAUREBARTBRBHERORBBE: TREF (Stipa
krylovii Roshev). ¥ (Leymus chinensis). F&Fa T (Cleistogenes squarrosa) VIR EE
(Carex tristachya) RN S, #IT ANTELEE . BACARF N R AE, e
T EM. WAR. BTSSR TSERMKNE, FRITHRERARERELEDARH
HEm; UATHENSBEEATRANR, HTPMEER. BIHH4 LRI E8RES)
VERALE, W A 1 PR, 1R, S RUK 10 REEREYIRA 6-MBOA SEBHZE
W, LB RBGERE SRR AV RN 6-MBOA & ENTNER R HN AL,
BT s YR A AL B A R B R B B R L A s Yt RIS AL LI IR (L R 8
iE. FERFRLERWT:

1. BRAETARAREFTHEYR S BEZUAEEIAR. KEWLET, 4FMH
EREEBNBABERD (P<0.05). FELMEWLE, B8, @2, RFURYSE
FRTERBYZTERTHRA (P<0.05); ERXEWLAE, BTSEEERTHESA
(P<0.05), BEEEKREWLETHEERATESERNBABEMM (P<0.05). HHAEN
BRTEMAYRNEEHLEELW.

2. NRABHBEREXNHFNR TFEMEYRSENRWIAEE, BXELRHBLE,
BRMAET SRR BANBERM (P<0.05), BS5HMEEREL. SEARKIE
THRERTEERNBARENEM (P<0.05), EXRLETHARSERTRBAEEHN
(P<0.05).

3. EREPHREEEAR, M4HF. BFERNEETREYRSENEWHLAEE, B
HEFEFERMHESEEERD (P<0.05).

4. =MRGLEFATHEXEENBRYRSEAARAE®. 42 1 MG, 14
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EEXEAR. MRABMANETEERNBAEENN (P<0.05), EMAHNR LB
ERTEEBYERE (P<0.05). &3 1 K5, BABELASERTEREERABLANER
AEE. RTURBERTEENETE (P<0.05). &3 5 Kja, SHEAML, 8
HEALE. FMEBRMRTESREEMM (P<0.05), ERAHEASR. BTHEGHT
SRAMEASMAETEREERK (P<0.05). L4 10 K/, SABANESARS
BRTEE. RAHALR. RTURFERTSENEERK (P<0.05). ERMESE
SHER, WABAMEYRSEEERNTREEANEEH (P<0.05), TiRAEAM
HRARFREEZR.

5. =M EXN A THEEE 6-MBOA SEG BAREW. 4H 1 MG, &
AEA K 6-MBOA Bl Bt . BUAEERIRALHE 1 K. 5 KM 10 RIF¥ES 6-MBOA —H
mTXR (P<0.05). B 1 K. 5K/ 6-MBOA S EHHEFR, (P<0.05), H10 KFE
EEUHERML. ERMBHELNER, HLEHANEEHETS 6-MBOA SEELEE
E5, TRLHEAXES 6-MBOA S¥REERTHABANMEEA (P<0.05).

GLEpR, MEAMWAET, &ENBEYRRAERRATILES, X5HEYY
BHRN SRRV BT S LLBIA X . BBAE LB EENEEEHREMEYRA, U
HEHEHIDHRE. FNBEAEYEXEFERNSBEERLY, RUREREES
SRR ERELEDNE .

Byt ME R LA RIRKEER AL EEFE A AT R A AR 2 BN TR X REW R & B EE,
EABANERATHAYRSERUFEEREER, MELEANE LML RH
L, AEBAHUBER GRS YIRS & X5 REBRRMBTHR N, SHERTTREXEEE, =
FrALEIREE FEE 6-MBOA S EEEM N, EEYWEEARR, HARRFFBREIH
AR, REAGHYERT R FEFEE 6-MBOA KEABN— N TERE.
XKeia: MWW BEG FNEY: BEYE: 6-MBOA
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Abstract

Inner Mongolia grassland is the largest animal husbandry production base in China. It
plays an important role in our societal economy. However, in recent years, with the
development of the productive forces, this grassland has become degraded under unreasonable
utilization and overgrazing. The ecological environment of the grassland is deteriorating,
rodents are overrun, dust storms and other hazards are increasing. What’s more, the global
warming and increased rainfall have also affected the ecological environment of Inner
Mongolia grassland to some exte t. So, in this study, some dominant pastures in Inner
Mongolia, such as Stipa krylovii Roshev, Leymus chinensis, Cleistogenes squarrosa and Carex
tristachya were used to analyse the impact of water addition, food amount and grazing on the
content of their total phenols, simple phenol, tannins and CT(Condensed Tannins); Then, the
planted Leymus chinensis was used to explore the sequential effect of mechanical damaged,
Microtus brandti attack or daubing saliva of Microtus brandti after mechanically damaged on
the content of phenolic compounds and 6-MBOA (6-methoxyben- zoxazolinone) 1h, 1d, 5d or
10d after three treatments. The purpose of this study was to elucidate the influence of
environment or wound on the metabolite of second compounds and the role of animal saliva in
the plant chemical defense response. The result would provide evidence for co-evolution
between animal and plant. The results were as follows.

1. Water addition resulted in different variation of content of phenolic compounds in different
pastures. There was no significant change of the content of any of phenolic compounds in
Cleistogenes squarrosa after all kinds of water addition. Under moderate watering, the

simple phenol of Stipa krylovii Roshev decreased (P<0.05), but the tannins in Leymus
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chinensis and Carex tristachya increased significantly (P<0.05). And the content of total
phenols. simple phenol, tannins and CT in Leymus chinensis were significantly higher than
control group (P<0.05) under light watering.

. Grazing had no significant effect on the content of phenolic compounds in both of Stipa
krylovii Roshev and Cleistogenes squarrosa. However, with the increase of grazing intensity,
the content of total phenols and tannins in Leymus chinensis were significantly higher than
in control group (P<0.05). In Carex tristachya, the content of CT was significantly
increased with light grazing (P<0.05), and the content of simple phenol was significantly
increased with moderate grazing (P<0.05).

. Providing fodder for the rodents in the field where the grasses grew didn’t change the
content of phenolic compounds in Stipa krylovii Roshev, Cleistogenes squarrosa and Carex
tristachya. However, the content of total phenols was significantly reduced (P<0.05) in
Leymus chinensis after fodder providing,

. Three kinds of wound treatments had different effects on phenolic compounds in planted
Leymus chinensis. The content of total phenols, simple phenol and tannins of cutting group
was significantly higher than control (P<0.05), but the simple phenols and CT of grazing
group was lower than control (P<0.05) 1h after treatments. One day after treatments, all of
the total phenols, tannins and CT in daubing and grazing group were significantly lower
than control , as well as CT in cutting group (P<0.05). Then, 5 days later, cutting increased
total phenols, simple phenol and tannins in this grass (P<0.05), while daubing reduced its
total phenols, tannins and CT (P<0.05), and grazing decreased its phenols and tannins
(P<0.05). Finally, it was found that the amount of CT in cut and grazed plant, as well as the
total phenols, tannins and CT in daubed plant was much lower than control 10 days after
treatments (P<0.05). The Repeated Measures results have shown that the content of
phenolic compounds of cutting group were significantly higher than daubing and grazing
group (P<0.05), and there were no significant difference between grazing group and
daubing group.

. Wound also induced different change of 6-MBOA in planted Leymus chinensis. One hour
after treatment, only the plants in daubing group had higher level of 6-MBOA immediately.
The content of 6-MBOA of cutting and daubing group became significantly higher 1d , 5d
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and 10d after treatments (P<0.05), same as the 6-MBOA of grazing group on 1st day and in
5th day after treatments (P<0.05). But there was no significant change of 6-MBOA in
grazing group in 10th day after treatments. The Repeated Measures results showed that
there was no significant difference of 6-MBOA between cutting and grazing group, while
the content of 6-MBOA of daubing group were significantly higher than other two groups
(P<0.05).

In summary, in field, the content of phenolic compounds in these pastures in Inner
Mongolia varied differently to the change of water addition, maybe it was caused by the
difference of proportion of phenolic compounds in them. Grazing could increase the content
of phenolic compounds of Stipa krylovii Roshev and Carex tristachya significantly, this
would be benefit to their resistance to the feeding of herbivorous animals followed.
Providing fodder to rodents made the content of total phenols of Leymus chinensis decrease
significantly, this meant that the pastures would reduce the syntheses of second metabolite
when the grazing pressure they faced was abated.

Acutely, all of cutting, daubing and grazing could reduce the phenolic compounds of
planted Leymus chinensis. But the response of cutting group was different from that of
grazing and daubing group, which proved that, in this plant, the defense reaction induced by
mechanical damage was much different from that caused by animal. Maybe the animal
saliva was a key reason of this change; the difference of the increase of 6-MBOA among
three treatments also suggested that animal saliva be the main factor to stimulate the plant to
produce more 6-MBOA. |

Key words: water addition; grazing; providing fodder; phenolic compounds; 6-MBOA
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1.1 YRR LEL

EEYRBT RS, EVEFERREELXER, RUMBLAEFRRA, hR%ER
SEAFRER . NANERYHENALXR, REVMEFRATENEEHRAAR, H
RELAHEFERBNOTE . hRZUEMEERRYMZ T EE (EHFEMK
REE, 2007). £WZE, FHEEYSERESNYZ R RBLCEBA LY.
A, BAFERXENRE (EER, 2004),

1.1.1 RS S5EY 2 B a1 E LK
HYNETUHIMRESRETHRNEELRTS . BV TEVENRRE, &
AAEEARTEEFYRUEFENM SRS, SIWEESENEUEDA R, EYEH
X AREREESD, WAH T —RIIBENE Jermy, 1980). Swain % (1979) A%, &
R RKERTERETAERMNEDH, EOZLKIXE T ESEYROETFED T
8], M SBEI KA. Brattsten (1992) R, KEEM (diluropoda melanoleuca) 1731iR
ZAETRRBAAIXET EERBWEYNET (Sinarundinaria nitida), 3|7 HE R $AEk
EHTEL.
Mode (1958) ZEWFFIHY) S5 T B 17 [ o8 22 R AH B4k P RO b B A AR R P 1 IR 3R
HT R (co-evolution) —i], (AEF AR BEBE KRB LR Ehrlich M
Raven ZERSUBMR SHEY) 2 RIAHE fEFIRY 32 R &) (Ehrlich and Raven, 1964). X—#i
BREEDFTIFEERRIE. Thompson & (1989) R T M HRIHEAL (pair wise
coevolution) #&, FEHRMEIEANENRBE MU LYFAAREEN RN, B iE—
MOFRIHERE A B —R R R T, TS — WX — R A 8§ XATERET—
R R TG . #R R ENEY, HEUWAEY RS 4 ERRE ORI
EE LHRETRXMEN, XFEABHRA T R# L (specific coevolution). Futuyma
(1989) B TH B AEBE (diffuse coevolution) Bt . § BRI LARRR T A AL
BRIEMENPEYFD, —RPYHA TR —EYHEFENEEEN (reciprocal
adaptation). HEKKIBFARALED, BEHESY B RN SR EFEEREREYRE
TRENEY), RTT—LB RN, RKESRAPHEMERIORELEY . BRY
B FAH U EEFET BRR D, MR LT ERNER. TF L2 5BH T 5
4R v R4 (escaperadical coevolution) & . % #E#E W RIHEAL (diversifying coevolution)
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B, FAT 2 BGEL (parallel cladogensis) #i& . EEHUBMSEFS. EENEEXHF
BALILB AT TRABIR, R T RBUAE X, B—MIREAMEITAZE S A
VIR ANMEAT A BT = A KBRS R T R A AR A .

BRAAT, EBRRTHEEEYRD SPAEDNZEKXR, GRECTIZ AL
HASHEKERDRBEL. ERRMERENT, —THEYA TRBERE U
FIK BT BB A M S SR AEATENIE: TR 77, WA TR RS
MRBEYRHLEFRER, BIMEHEREURRBESE. SV EDRERE, BRZ
B ZFERWME S REEHEM, HEERE®ERANZEMNELLR. £ED
B RS, BRIAAZERER, MESHSIYHREHEHHREY EFNMHRES
FRERE =Y. SNEFMERRE, EEY™ A RARNKKE, Ewushisih
HHUERIATRREK Jaremoetal,, 1999). HETH FEEWZ MM RIBLKTIF, MO
ANERE, EEEFETHINNREA:

(1) BRERRGE—EHREYTREE, IV REAEFRNIE. EERFAF,
BAZN\TUEETFEYNARRE3IY, BHERBHRTHRM (Li, 2001).

) RRFESFHYRNARG—BRB AR ATEYE, @ReREEFHEY BB HLH,
(RAEREYFE R AYRIRENEY) (Williams and Whithan, 1986; Ryan, 2001)

(3) HFEMARE—H FHYSH UM THITYT BEE. MAX—IEFRA.
SR ARMERHEIY (BREMRARSY) SHUENES, REENFHTESES. &£
L R BB KIERE (Howe and Westley, 1986)

(5) XEHEEHHIMSHENRNRE—BIXTH. . FENEXEYIAE
FY AT 5 1 RO M A B RS AT HE R SR LSRR S  BARARATTZ AT
MEXRZE—EHANEW, BREKAFRENXRFMNEME (McNanghton, 1976;
McNanghton, 1984; Paige, 1992; Straussetal., 1999).

112 HEHEHRPHER

EARAP, EA—MEY—FTHES AR CEYESFET. KU, 55—
HEEESIMEYHBRE U RE SR E. Bk, SHEYHNAGAERNH
Pl DURFH B S EFRNEM (Janzen, 1979). YA TP LE SHSIWHIRE,
AMUER T REOATE. & Fl. WS TYENH, EREREIMKRRNE,
(AN RAMNE, et ErH, B EREDFRAMNESIRE, EW
N SR A K S AT AERIEE (Harborne, 1991; Davidetal., 1997). 74
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[K%%)

BEHFIYNEDHEERREIES, SR EANE M. X THEYRLERELH
R HRKREE:

) KEFRE—HEPELIREERRS S BRERBRENEY S ERMEMEE
SRE, M@k EERESIYHRE (Lundberg, 1990).

(2) AIAAARFERE—HEYNRERP AR R HFER BT AT F
RRBERRERN. AR RERRY, EYERUEAEMBRELESY, BREREHA
Y (Coley, 1985).

3) FREBARE—HESNESIVRREERERIREY R T YRR
Bi# (Baldwin, 1983; Karban and Myers, 1989).

(4) BB SR E—EY AR B3-S B4 5B rT MEBEM RS S BILE
B, EYXREHRFET, HYALRE B SHARAZHRGER, UERZREGKNALSHE
WEEENEEHER, ROBULENBHEAN. BRAT, HEUHBASERBARSE
FRKAEYR (Herms and Mattson, 1992).

(5) EKPUFHERE—EVHRFTRENHEREERN, FEEKNEYAH
HAUELMMNARRFERSENHBAEYR. Ad, HMYARRFEFHEEERS
t, SoRERRT LSBT RRERIEKAR.

1.1.3 WhEIEeX TR
(1) SHPHIAT A&
EERAT, RNV EXRTEYNEEF, SEFEHEENEFEFHERNE
1, SHAREIBA—EBNEDKENEY . XEEPKE NS F K
HAMRE, PR EEIYNSYEEM B /1T . Tahvanainen % (1985) KH,
titti%R (Lepus timidus) FXCREHEYIREL S WS BBIENSBIR M, REKEMN
GYEBRBRENERE, IR EENBARSHETHALEYNEE R R MHE
KK F. Laycock (1988) Hl Harborne (1991) A\ AWM EHKKENSWIEZ BE SR
KBk, BTRAEY, MARFAEYRULEER. Fit, HEUIYTRE-RYHN
RRARERETYRBEANER, RKEEEYRELS WA EAR. Provenza (1996) %
ABFRINA, SRR Y ORISR RBMUB R, Bl R a7 083k
B ERTUHHENBEAR.
(2) YR EIE N
BRIV CES YR EN ARG SY, NTTRIEE N SIS %
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M. BA%ERARKR, MEBREAETREY 4 LG, SRMUERER X RAH
T -LAE, BEEREIMI (Freeland, 1985). Brett (1994) % AR, MYIKENEYE
YHACE AT S5 HABY R AR 4R &, TR KB EE K. ME S WiEH:
&, LA SR, T4 260 HE 4541 (Hagerman ,1988; Hagerman and Robbins, 1993).
55, MYRENEYRLFEREEEER . pH FHHETMHE. AT LUEE S
2 B S HWE RSV EN YR EE R, UAREIEERA . 3198 T LA
RN KN E S, AREIVEFESBE5EIBRNNYR (FREE, 2002).

1.2 EMRERBFEMNEN R KA

HYRFTEARB T LU A AERE (Primary metabolism) FIKAEARH (Secondary
metabolism), A AVIERBYRFEEHMAED T IFREFARLFLEMES. IHE
YR AAC# =Y (Plant secondary metabolites, PSMs) 2 HEMHARBIRETRK, B
RHEYF—KEN FAREMENREKRETELTN, ERFRREEDEN DD TH
PUL AW R R EYE B KK S R 0 A SHEEN 4 R, IERBT AR,
PSMs JFIET A AL, EAEMMEMEHNFE T EFREEEIEM. BE PSMs £EA.
5. BTSN ZNA, KM%, RERENAEHIER S X RS iR 2
PR ERIRIE.

PSMs EHEEHYEKNEEASE, FHHAHCHENNREREZ, PSMs KIF-EMS M
BELSEMRE. BE. AF8UREKREHNERME. PSMs FRE S, (LEEMER,
HETCAMEET &M, BEATNLE, PSMs IR EFER —T=f: ORFEILES
¥353%, PSMs ATBASr A, BRURSENEWRIX=KE; ORBLEHFHEMLERE
VERI4r3, PSMs ATLA4phiiEE (HERE). AKEE. £4 %, A%, £YHEHLUEE
WB RS, ORBEEWERNEBEY TARSZE, PSMs ATLIS AR, £V, £
RIHLREATEWERMHK, TEEBE—FHEITEX PSMs HATHE.

(D BRLED

BRALSY T EHEETEE. R, REEYIMEDT, EXEAERTX.
R REASS. ERARUEGRHINEMMOAST G C. CH SHNBRLE
Y. WIESHREMOSILIEE XA S AL, HEK. BRERURRERS,
BB TE —MEBRERRER LAY, EAATEYNERHARBET, REH
BERNSWEEY AP REEER, THLERSEEATEYEKKER. BRUE
HERSHBRHBELEY (X, B MAENFSE_SNEY, REVEEREARTZ —



2K ARLENNFHERRARERERH YT ENY W

|

BELKAGNTRAXTUN H%R. SBAER. BHBLETARIBSN.
(2) WAUEY

BRI AWR R R IR RTA AR SV RIATEY (HEE, 19D, Filt
Toh AR A, KA YT, BIEFRSRRBIORE, BXAWT
LIS B RS SRERIZHE, KR EFARR AR TR ORI R, SARR
S TER RO RS, IR A TR R RS RS, ARSI,
YIRS 57 T REMIROR A AR O A LU R e
(3) EREDE

HRERERNAYHRHEEEERERN, TEAEEWE. KX, FRAEE
M, KEBENEER. SRR EEE TR R BRENEY, T4
 MRESMAERRAR, REAREYNEEARRS . BAR NH; R H A AR
BRI, B R R MR RS E T, KX B SENT, B
BETET, BARK. ERAREREEFLERARAREANEANEER, SHET
SRHEST, BEAE—ENEE. BXAEAREERSHAL, SRENENES,
LHRRB Y.

121 NS BEAFRAK

Y% % (Plant polyphenol), X M{EY)H# T (Vegetable Tannin), &) ZHFETHEY
AN —RETBMAUEY. EREDAEHITE P RERE LRI E L&Y,
REYSHEMAEERNSY (2FH, 1987). BT (Tannin) KIHNS TFE—RE
500~3000Da Z[8], Ef ZHFETEDIIMN . RE. REBHRTFREUR %2455
. WI\WATHISHRFAE, HH5HKBEET (Hydrolysable Tannin, HT) FIZEA & T
(Condensed Tannin, CT) B K. KELTRIEHFESHIRRELENERY, HAH
Xt FREAN 500~3000Da. KFHETEEBEMEEETKANERE. BETRIUER
RTER (fIH3SE, 20000, K@RpTARMRBNERYE, BTK T5BARSTHERK
EARERME S, RRABEUEEEY, UTHEBREFEEATRIR. BERTHY
SHEN R 20, RBEMALEVEETIR, HAMSTFHREN 1900-28000Da, T4
HBREE, —RARKME, BAERMEEEBFTINRAKBERLAR, MEEE. FEE
TEREANEHE, ARENES5H R THREERE, EixdBd, RRB_RE, B
FER=F&. IRGBREGREEY. RABRTAEZHEBTH A8 T (Upadhyaya, 1985).

HYRTEEFENRENRE, E5EAFRRNFETTIRE M TR AR %
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(Birbal et al., 2003; Haslam, 1988). Xt FH#EXRUL, BLTEMEAEFER R,
MMEHEEBRRXERE (Upadhyaya, 1985). HAKPRTHEERRN, SF¥MHE
SHEAR. FEE. UL HHL, ATRERERNESRME. BT ERBRER
AR, RESRET, BEMEYNROFIHAE, FREVLEEFEE, D THEM
EYNEE, BAYWRBNEE B (AW, 1996). BENMEEEYN, HHR
BB R, DERMREN AT URESN YRR . ERYREATEEN
BYIRFYHE LR, WSHPENTRE, TEREZS5BHERT. BRHAKRH,
EEMBAF T BN RS ZHOTM—EXR. LT, 27— HEEVERNOTE
FHEFHAR, BERORXEHRARY, METHEE —EBNE T FFHRR &3
NEEFEM. BTREEPHERNTFHESRE S, BT XESEEEPRBEHREN
REEN, TLBAEEBHEYRERE, NTRESEQRMANE, ETRECE
Bk KiREt, BiEBAKRK RS (Rumbaugh, 1985; XIZHEMEE, 2003).

1.2.2 -MBOA Bt R AR HERR

6-MBOA £ 6-F 8 %-2-FEMHE (6-methoxybenzoxazolinone) KIfEjffk. Koyama
A (1995) HHRME (Coix lachryma) WHR P RIMHRIT 6-MBOA. ZJ5, %
2HEIFHEZLEYRIT TR &Y, B¥EX—E¥ 6-MBOA 1ENEWKIBI L
22491 FRBFS (Wahlroos et al., 1958; Klunetal., 1966; Argandonaetal., 1981; % &5,
1986). JERB R EFITIEBIT 6-MBOA FEMFF, Epstein F (1986) BIR T LR EF
BT FHRFNELES 6MBOA FEZMUME, RAKHEABNRELSBOLET
6-MBOA &8, Hid#K, 6-MBOA &/, HP| Sanders % (1981) &I 6-MBOA
Be RSB A RMERE, ESFFA FHEEYALR D 6-MBOA HFFHEREXZHY
ERER BT T KERA.

(1) EAFRIR

142 80 FEARLART, RILT 6-MBOA REFEMYIT MM, HHAAT EFEHNEE
Y SR EREAER . ERBANT, ZREWEDALT & HRET SBOK g RREK
R} BB AELE (DIMBOA) , {8 HF DIMBOA HRARE, HTTH &S @A 6-MBOA

(Klunetal., 1966).

4R 80 AR, BIEFAVELR EMEFSMEA T X 6-MBOA {2 #3hY B 81E Al i
17T —ZF5IBF5T. Sanders 2 (1981 X 1Ly 3 B BBV S M 4 R ERH) 6-MBOA,,
24h J5, MERRHLIAHENS, PLEREENK, HILERTEEEXN 6-MBOA
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TSR AFAFKR.

Fitt4E 90 R, FHMEAFITT 6-MBOA ZEFYFERBEMTFRAMERTHE.
Frandson % (1993) X ity FH B HRAIFME FLI 6-MBOA M5 BALBBEAT T REHIF,
HREY, WLHAR 6-MBOA R 5 BN BN T iR ILI.

€45 K1k, HX 6-MBOA 5 BB RHEMANBIMMACHREME. Sanders F
(1981) KT EKE 6-MBOA XfUIBRGP S A MEtE LA R A A, ETA LN
6-MBOA AEHERAMEENITNEE. Grobner % (1987) A4 6-MBOA HRE{RHEHE, £H
AHERAGHMEBREWHAL, REATHERNZEG, HEBREREER, BRBREN
FRNRENTIRERBRAORE, FHRBENEMEIERMOEM, 6-MBOA #Eid s
BB THRFE. Rodriguez-DeLara %5 (2007) ZHHR KM 6-MBOA HIME AL AR50
HREATARMRE, TEERREILHRATHEARNER.

(2) BEATFRIR

XFRE (1991) X 6-MBOA ZEdb3% M R RN SH B FRAESF WA EH
TR, AL (1998) LR T 6-MBOA Xl &t FL 30 B 5 vk FIRF 5080 B Shask
.

EHK, FX 6-MBOA MR EEE P 6-MBOA X EHSIMME WA, T
H A YR HEY T 6-MBOA & B KW LL R AR REYF 6-MBOA 4 2 Kk Frit 3kl
HAEFHUE.

L3 AREEERET

13.1 AMEERASIRIFE

BRSMEMOLRAR AR KMMHERR, BAKERD, SBHHRENERETLRKA.
FEARERRKNEZNRRAKYG, ARTERTEUIFENSBISE. AFHERERTE
WEERE, ERERAMBFERESREEBRMARBIZ — HTHEHERNDRET
BRUFRAUREEW, MAESETAMRSE, AEARSERRAEBARATE. /5N
EEH B RETZRSEREW, ARTHMXMEKEEEFERS, Bk, £83,
H KM, EEBEEKRR. BRARETERNERKER LD, AREK, FEKE
FREARE. ARHERNETHSEBEEASARRILENESE, BERERA, EF
R, ZFTREK, THEWE. ARHTERSBRHS —MEARAHENR, BRNK
% . ZMX2F KA SEHN BIX 4800~6400M)/m?, REENGERFEEHHEZ —, 5
fh, ARHEREZER, THEERS, RPREIFHNE (BREEE, 2005).
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132 ANEERGEEER

e A HLER A7 B 22 SR, &R T A B R . AT e SR
THEFEREBEASRT, TEREFEMNERE, HIRERMRZEKRE, LHEEHER. BRLU
R—EEEERRE, FRMNTRTARA. SRBEHRBAOREHER 1300m UL EHE
Fr B DA B K L R SR B B, AR R A TUI/REHF AR B M E A ER, ZHX
B, FEREKELN 400mm, SIFAE, BEE 04~07 (FERERAFZLTESZS
EEIN, 1985). HERAEL S0cm, HEL 60%-70%, TV HAFHEY 29-39 F. £E
BRMANAREME NUIN/REF (Stpa baicalensis). £% (Leymus chinensis). VKE
(Agropyron cristatum). M ZEBKRIK (Potentilla acaulis). M35 (Folifolium sibiricum)
%, MFESHREEF TGRS, IRE 1250m ATHRIEH. EREAULEN L, ME
LAKES (Stipa grandis). T4 (Stipa krylovii Roshev) T, FER/NRER/E
HIARE R (BREBSE, 2000).

T EX B X SRR LR LB B AR R 4

1321 RRHFEAMURARAR

BERHFRASFEEFNMNBERE, RUMNPHADNTREENEEERMNZ —. &
RELHEER L, TREFRE 4 ATAFHRE, 7 ARIFHHME, 28 A ELAIFE,
A TOMSEER, 9 A TOEKITHHEE. WREFEE, N8, SAGER, R
HRAFEETHERE. FIEMTATFERE, £iedei. FBRE. RLaREURFBESIF 6
(UK, 2010).

REHAFRENFHEFREMN TSRS, EEXR, FEEEUHLATRANRHETT
FRBZEFURIA R BRNTIN. £EFE b, B FEKMEERERRKRERNR
BT, B2EXTHTTHR. REES (2006) BRHAAT REF. HKREF, G
% (Stipa breviflora Griseb) =FEFHIFTH KM, RAX=FHFRTHANR
RBEHES. FHEZ (20060 AR TAREHRBHERLMMXKMTRISF, 2T
W T EAIRABE Y AL ES (SOD). L& 4L #)88 (POD). I —B (MDA). W& & (Pro)
SR AT, PIRARBEERKENRLD, KR F TR MDA B>, TH & Pro &
BERRPEEEE N, AR TR T BENENE, NIRRT R F AR
R LA R ERE . BT (2009) BRFTT P 5% o B SR AN R b A7 B b B9 ) B0 B 61 S Aol
FriBEMAMN, FRERRY, AAMERTREFHTHRERIAR, E5ERT
EFYER, BEXKATEHEKNMT, HHEENIBRER. ROEENBBENTREK
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1o

SHERENMEM T FZHIR. BKE (1999) HE T BUEBEX TR LBk B 5H 1)
w, BARY, KRS ER R FRARERRRRN, FERETIREE
REF R F RBRARDUREBER-EFRELHFET . KRE (2005) ERHIBURKL
RIS REFHEEANR, FALMBNEELE. EENEHENEEX KD ZK WL,
SZRRUBEE KT KR, EETERD .

1322 FRENURMRTRRK

FH, JERE, ERELARBETREAMAZBEBER, SEEREIRE (ERT,
1987). ¥ ERUKAMEREEERMZ —, LAWE. WE. WHEEESES, TEH
HERENRIABERURARERE, Efdh. #EE. Bk, L, 75, FE. |
W EEMEYEN . 54 FREEFRNMER, EOHRE, FBEZENER, ©
BEAIEANERR ERMEF AR RWE, a8 A THEMAAE SR AR R
b (ESHRE, 1981; FRF, 1984).

4RIk, BEARDEENERERIT T EWEENHTHORR, BFESE. BE1Z.
Pt (FEEPEREBIE. BETHESE. £F%HH, BREKRE (2004) XH¥E
REFRCBERAKUEHTTHR, ERRALEREPNCRUBRAKLEYTIER
TERER. 8. . RENHEEE: AERNES EERWEERET NI
BAUEYEE: RENBNNPHS EERMETREIPNCBEHBRKLEDEE. B
HEWM¥TE, DEE (2004) MF¥EEZHELBRUREESRIMERREHTTHR, &
REY, FENZRBETFHHLAN 20 M ot, WZBEABTHLANIETFHERE,
Ktk ERTHER, MEARER TR, itk hmE, Mg (2003) HRHE
T NaCl. Na,CO; AR iR A EhiiE TR, BEN MR LKA KRRKBZK S
o, GREVAMEESKENKBEEEER, KEMFBHLWMEH L ESRR,

1323 HRTFERTRATRRNR

¥ERa T 5 (Cleistogenes squarrosa) X ZRTE, BEEAEBENNUEARE, b
B LR TURERM, 240 TURERK, £RE, FEMMTE=4. WES.
b T, HR. FESH. BRTEERLLAAFHER, —K4 AT 8%, 8 A
FRBREN, 9 ATAFENE. HESMHT0TZ, WK R 5S4 48 LB
HNENEY, BEERERFNMMRR ZH. Fit, ERENHEBRMNKES —.

FIHACY L, BEARDRTRETFENHE. Fi5T% (2003) BIR T S @B
BEESI R TEMBNEW, S2XY, BEIGEDE, RRTFTEMHBEYEURKE
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FEET B BT BT, TORBOINR TiIX—id 88 e R L ERFNLHT, KR
TFEMFLFIFARRRE. SAK (2008) AT AEBBCEE TREERERTE. &
LHMBEMN H Pro. MDA, MRARWHEHERE (WSS). TEEHMEELUL SOD. POD M
SR (CAT) =MEFEEENZML, FRRY, BERBCREREMN, TEER
HIX AR E L A BRI E A REE N, RESE (2012) FATRERE. RNRKE
KNO; BH LR FASAE, *RERFES IR RE R 7T ITHRIRA (22t 85 & KBt
RN, ERRY, BETERFREIERFERMFENRE, HKNO: R EAES BER
BEMTFERENRFR,

1324 BEANTRARRARK

B (Carex tristachya) REHEBDHERRE, ZEERERIVBEAEY. —BE
KF L EPAYE, KMk, ¥E54F (Stipacapillata). YA¥F (Festuca valesiaca)
HREAY, —RAKRT TERSSTEEE. EREREM TR ERERE, T EYEH
FhayER, XBREWE. WE. WRBNWERZ—. BEEFHKE, 5 AIE 6
AR, KSUUEEA. aRE, BEXESAARIL. ik, SIbndEmELmX.,

FHAHIE, ¥EMETEHCEFETHESARMBNHR. EEEESFE @,
LTHBEYLAERESYHRAKNHY, BREFSFE—KKBAKMTE (Svejcar and
Riegel, 1998). BEAHHEKNNEH LT EFKIEHRIE, SEEMIALBZE, B
INSAEBIAE B, B M R KT ORI EAEYE, BRRERRERESA
SR EBE (Fagerstedt, 1992), {FRFRMESM RIFKHTAEK (Bernard and Fiala,
1986), LABINES3E5ER, EHKMERYRERE, FELEERERURSARE
% (Steed etal, 2002). FEREELESH, BEEBEWATRELEEHENSE, K3
BL3k— B A B AE K BAE (Mosquin, 1966). Stenstrom (2001) 47 7 YERRAREIL
WIS 4 A ERBARNREER, £2RH, MBARERREGEER, M5URE
2EX.

1.4 AHMRWEHSEX

RER—A BT K E XK, ARG 2 A, K BT B LR 41%,
WEHEEMERERLKERZ Y. EEEFEARE, NOHEERM, AR OFA
MEEREMA, EAEXNEHASEAATR, FRNSERETE, mEURER, &
EEH 0%AFARRE KL T ARBEMNEL. BERRFHHH DK, HER
M E 2, BT R RAE TR — S B EHMRLERRRNESARH R



EX: FRAAEN ARG EREBRERERB-YETENZWE u

Blh, RERE. SHEREL. PEREEFHRME. AFRERKM AT UREAR
HERBHERRBNBELG . R FRET N ER LR EMBEEHTEA . A TR
UL RN RADEHE 3, Ji g St S E h EE B AR ERBY—BHRYESE
BB ENE, RATFRBEGRE . AREREURAMEYNEREHREW, Bk
IR A A R R AEREEE, AR ERESRENRERME S TR, ATTAEK
HEREHVHRH—PRBRUFTTHE, BLEIHRARLER, RARERKTRS
REKHK,

AOZEFRER, ARBREGERESF TEHDEARB B RN BFEER, BUBRE G
Y B AR G5 SAH R BT 8 R B, U IR RE B e 2 BB & 7 ABFR A T
RIBFFEART RN R, HITHYNEE. BIH545 LARBIH Sk sh R AL 2, € b
B 1/, 1R 5RUEK 10 KEEBREAYRSTENRURE, HEHBERETXN Y
M BRI AL B B RN, RFHRIR G RS Y)ms & 6e B S BUH R BT 8 R, ik
—HHT RIS N E IR T SR ERE X, AR EENEREIIYZ
VR Fy i R R AL B PR SR AL T R B

6-MBOA #ZHEEHALHA, BEEXHEARBERH I EHAHEHEIANPEE LUK
HEAHETRIFH, FREFHENPNEYT 6-MBOA & & LRI H A HRMLM
BEIRAZ . XHRBILT BABAHEE (High Performance Liquid Chromatography,
HPLC) ¥#:JU5E 6-MBOA &R M7, AL EIEHEY+F 6-MBOA S ERE T EMEE,
EIREHRE T . ACHRA RS EEH 6-MBOA & EHNE W R FiER e,
HHUE 6-MBOA £ & JFH &3 i 5 5 3 A F R IR R K 3R .

2 MR55%
2.1 LE{URE
AR5 R AR AFE K

FA2004 BLFRF EHEREMENSERAHE
Delta 320 pH it METTLER TOLEDO
KRIThFAERME S5 2% HNEEEFHRAR
B AR #2 [ Eppendorf
XW-80A FEiR1E 428 LR AERAE

KQ-500B R S iHvE 2 LR BT A A A PR A A
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752N KA ] W E it LR ERZNBERAFR
SHA-B ¥ BAH %% HMEEEEERAT
AL RERFFNRERAF

Agilent 1200 &R0 B TS ZREAHEFERAT

2.2 ERRAH
2R EFETK

TR (M4, 250g) REME AL THF

AE (4rrst, 500mL) KA EAFERA A
Folin-Ciocalteu GEHK) RF (4474, S0mL) IHRFEEEBREVERERAF
IETE (4#r4t, 500mL) RERHE R FRFIE R A A
FRBERM (5174, 5008) HAEBALFRFFRAF
BRBREkEE (4rirél, 500g) RERERFERFE R A A

BB 47E PVP (4474, 100g) E & F 2R FAE PR A F
6- FEE-2- KM (%%, 250mg)
(6-Methoxy-2(3H)-benzoxazolinone,6-MBOA)

Alfa Aesar (Rit) (WFHRBR AR

R (2474, 500mL) BRI
Frig® (44, 500g) EEHRRLFRAFRAF
TRIS-base (4#74t, 500g) SIGMA A 7]
FEE (i, 40) BEAERLEATNARA A
ZfE (faifs, 500mL) EHERLERFFRAR
R (4Hrgl, 500mL) FEFBUERFERAA
M RS R K B rRERE PR SR B A PR A 7]
2.3 TERAFIRH

70% A BRI : BRI 700 mL REIIA 300 mL 18K, FRSEHMA.

Folin-Ciocalteu(1N): #EFEHX 2N Folin-Ciocalteu A7 NN {4 FRZ& /KB & T AR,
REERERT, FREEN4C, —BAEHE, REBMREATERN.

20%Na,CO; ¥ : YERFREN 40g To7K Na,COs ¥ K, T 150 mL ZiBKH, EAE
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200mL (FEEBHE, EEFNLREFELMEBKERS).

BRI AR 25mg B TRRT 25mL AEMT, MEREWK, BEER
B, BMEMKERZE 25mL, HARBARE 10 GRERAAD.

TR BRI 950mL IET B, A 50mL 3R HC1 (37%), B5IBIT].

BAKEA (B 2N HCl $EF 20%MEE%): HBHHER 16.6mL 3K HCl TAEM
F, INZEMKEARZE 100mL, 78 2N HCl. #FRHRE 2g RV T 2N HCL, BREIT,
RCLF VA R R EERR IR .

RBNHH A: HEBIFREL TRIS-base 2.967g. ITEME 1.6812g, MLEERBAUKMAIEME, A
PH = 7.0, BA/KEAZ IL, i3/KFK 0.45um FFLIERE.

FzhAE B: KEHEE B 800mL N ZFE 200mL, JBAI, EHHLEK 0.45um MFLIERE.

Ve (10%FREEHD: HHEI SomL R, MB4/KEAZ 500mL, iFK
% 0.45um HFLIERE.

2.4 RERBTHOMESE

2.4.1 BTHREHRRIME
BR 1 RHESRERARER, &R 1 WAMME IN Folin-Ciocalteu i 70

20%Na,COs ¥, B, W 725nm KB IeE, EHRK, B TFEMEWME 4 Fix.
R 1 BTRAMEBRIIECHIT .
Table 1 Preparations of standard solutions for tannic acid
Z&187K/mL Na;CO; ##/mL

w5 BT R /mL .. EHRRAF/mL . BTRug
N . Distilled . Sodium carbonate L.
Number Tannic acid solution Folin regent . Tannic acid
water solution
1 0 0.50 0.25 1.25 0
2 0.02 0.48 0.25 1.25 2
3 0.04 0.46 0.25 1.25 4
4 0.06 0.44 0.25 1.25 6
5 0.08 042 0.25 1.25 8

6 0.10 0.40 0.25 1.25 10
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K 2 BTRIMESRRESBHERRER
Table 2 The relationship between absorbance and tannic acid standard concentration

£ he) WA (pg/mL) WAAE (Ans)
1 0 0
2 1 0.071
3 2 0.151
4 3 0.244
5 4 0.334
6 5 0.418

FH Excel2010 %% 2 hBEEERE, BRTRAREMZMEIEAFENR: y=0.085x -
0.0094 (Hhy BB, x RATEMIRERIIKRE), R*=0.9982, HREXH, XBME
0-5pg/mL MIRETEEANETOLE R RIFHMLNE, wHE 1.

045 -
04 - y = 0.085x - 0.0094
0.35 - R2=0.9982
03 -
g 025 -
< 02 -
0.15 -
0.1 -
0.05 -
0¢ : - = * =
0 1 2 3 4 5 6
¥ 74 ¥(ng/mL)
B 1 BTirfE sk

Fig. 1 The standard curve of tannic acid

242 BRI RAME
¥ B8 R A (A M BAERRZE 8O°CHEAR 24h J5, FIRREMBIUBR RS MR, SFRHO
RIS RIF.
(1) REVEHHIE
HEFFFECEAEM K 0.1g T 10 mL BLOEH, A 5 mL70%REER, AZ8 TEA
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4bFE 20min (10min —¢k, [A][AIFE Smin), 4°C, 3000rpm B> 10min, EX_EFEIRFEA 4
CokFEF.
(2) BEEERNE
B 0.05mL $2EVAT 2mL EP &+, 0 0.45mL M@K, REMA 0.25mL FBAHRF,
B 1.25mL Na,COs ¥ #, 185, fEfEEIKRGE L 30CHRY 30min /5, H 752N %5+
ARV 725nm KT RIBOLEE, RIBFHEHEZTESHREE.

243 FRAMMATIRONE
(D fEEmERANE
IR PVP 0.08g T 2mL EP &, I 0.8mL Z/E/K, RSHRERIERES, £
PVP SE&¥MELUE, MO 0.8mL REVE, ATE EP &, 7 4CT#E 15min J5, BIRKIRIE,
$E 3000rpm &L 15min, HX 0.5mL _E¥EF 55— 2mL EP B9, A 0.25mL f&HKRH,
B 1.25mL Na,CO; %, B4, 7RIS E 30°CHKY 30min /5, 3000rpm BL»
10min, 52 _EFER 725nm B TRBOLEE, RE\EFEHEITHAARHSE.
(2) BTEEMNE
BTHEE=-EMNSE-HERNEE

244 BERTRIRBME
FHER 0.5mL /REBTHEERAE S, MA 3.0mL TE-3RRAFM 0.1mL KEA
Wi ARESEAERED, HERSE LI, HBKE 60min, AHEZEZR, WEHAE
550nm ALHIRCEEE, B1E Asso. EFTRIEMIN Asso KT 0.6, T 70% A EI%—E M5
R, EFNE. BERTEIENTELARXDT:
BERETHE= (AssoXT826XHBHET) /Kg BY R
(F: HEBETF: 0.5mLARBURAE)

2.4.5 6-MBOA S REINE
(D kM
ik Alltima™Ci & (250mmX4.6mm, 5pm),
F#: 26C,
#i#: 1.0mL/min,
AN (A) 49mM tris * base+16mM Fr8E; (B) HE: ZF (4:1),
B 0~30min 8%~80%B, 30~33min 80%~8%B,
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BREE: 20uL,
Bl h: 288nm.
(2) FRAERIERH &
FEHIFREN 6-MBOA 7% 5.9mg, T 10mL50% HFEE, Fe il SR E R E R 0.59mg/mL
RIdRAE B, B4, HANER 0.45um BALIEME, &H. B2 frHER K HPLC Bk,

6-MBOA

. /

&8 2] ]
i i 1
= 2 B0
o
Mmgu&

T T T s
1] ® 0 " i

B 2 6-MBOA #r#dh HPLC Bl
Fig. 2 The HPLC chromatogram of 6-MBOA

(3) FEMEBAIHI%

FRECER S B34 0.5g, BIRETHHES, I SmL BAKFERK, BEEL
rh, #E 12h, Bk 15min, ¥ 10000rpm &L 10min, BR_EFEH, EKR 0.45um
WILIERE, #A. B3 hFEERAK HPLC Bk,

5 = " o n o
B 3 FEHM HPLC Bk
Fig. 3 The HPLC chromatogram of sample (Leymus chinensis)
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(4) UXRER
R EEI 6-MBOA #r#E SABHBIE R, F 50% P B R 0.59ug/mL . 2.95ug/mL.
5.9ug/mL. 11.8ug/mL.23.6ug/mL.47.2pug/mL K RFIERAE BB, BUS R 20uL,
WRETER. EEB AL, R (ug) AR, KB 6-MBOA KIEIHHER
y=48.635x+8.1549, r’=0.9999, 6-MBOA 7E 0.0118~0.944pg TGN 2 RIFHILHXR, W
& 4,

2500 -
~ 2000 - y = 48.635x + 8.1549
® R? = 0.9999
% 1500
¥
*ﬁ 1000
&
*. 500 -

0 , @ , : :
0 10 20 30 40 50
6-MBOA K & (ng/mL)
B 4 6-MBOA #rHE i £k
Fig. 4 The standard curve of tannic acid
(5) BEERR

R EREF— AR R, B S.9ug/mL IR FORRAE S IR, BERE 20uL, HE4EHES
K, BRIEHE, WE 6-MBOA brHE i IEHE A FIE KR 298.68, AHXHrHERZE RSD 4
0.91% (n=5), SERERHUBIFEERL.
(6) FEHiAR
IRAC 6-MBOA ##EM¥EHW 72ug/mL, ZFU7E Oh. 1h. 4h. 12h. 24h 3##E 20uL, 2
KIEMER, KA 6-MBOA Hr#E g HEBUFIE N 3407.21, HXFRAEMRZ RSD 4 1.30%
(n=5), ZREYP 6-MBOA 7 24h NEEEH BT,
(1D ERHLY
BUHREE, MEKENEES 4, 54 0.5z HB G) BHEHERESERS 6,
BEFE 20uL, MR ZFERHT 6-MBOA K& EN 200.20ug/g DM, #H 78 RSD %
1.29%, SRRXPFZFTENERHRET.
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(8) EZERR
FEERER 150uL =B (3) MAEHIREERER 9 4, A 80pL. 100pL. 120uL
WEEH 2.95pg/mL B 6-MBOA it B & =14, BA, R 20uL, WG, #17T
WH, 4GRWmEK3.

& 3 6-MBOA fnt¥ [l L5
Table 3 The average recoveries of 6-MBOA

wT FEHEEMDg) MrEng) KUENg [FWE®%)  RSD(%)

1 26.636 20.522 45.372 96.21

2 27.051 20.522 45.690 96.04 0.69
3 27.898 20.522 45.993 94.99

1 26.556 23.600 47.001 93.71

2 27.676 23.600 47.359 92.36 0.91
3 26.662 23.600 47.212 93.93

1 23.905 26.222 50.299 100.34

2 23.860 26.222 49.822 99.48 0.54
3 23.811 26.222 49.707 99.35

2.4.6 MELBLI RS2

K44 SPSS16.0 X LI HAEBEAT 4 FE , F A One-Way ANOVA .Repeated Measures
Independent-Samples T Test % /7 vE % AR AL BRA K Z R #1T L, BEAFALEX S HBHE
PARFRREREWE B, KA Excel 44 Sigmaplot /.

25 IRABRFE

251 FRABRRRAREERABHEP IERB DS RONE

HE—HEHSR A, B. C. D UMK, SMXESK6 A 60mX80m B, EfF
A~Ag« Bi~Bg. C1~Cs+ Di~Dg. BENUKF 24 NMEARESIRR 6 4, —HIEAXNEA, H{R4A
BEAT/METE. K. B ER. Sy s AARLE. RAKBIEER: NMEM: &
ANEREA ABKRIKR, FIREK 40t KEW: SNEESMNARKHIR, SREK 80t;
B FARBCER, SURE 40 k¥ BN BABM—XR, U 40 KF; B0
&Y. SAnEETRIN—EENRAE . RESEEPHNBME. £4F. FE. BT



2K ARLENARGERNBRERERB- YT ENEW 1

B RER, REMEN 2012 E 5 A~2012 49 . BRENBERTEHYRE, #F
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3&R
3.1 FAELENARTEREBRERERBEEVSRTANER

3.11 HELENEREXERKBTHROER

3.1.1.1 BAERNHFERELEAVSROEE

HRAEENEARTERTHERF P AB. Ak, ATURFEGRATEE.
MNERBTERIREFEMTTER, KHHLEXFR4FTPHREABRKNSEEZRD
(P<0.05), TxtéF P HMKENEYEENRAEE ZE M. FIH One-Way ANOVA
HEMTAE, 5 AR/ PMENAERNHFTHAR. FAB. RTUREERTIENE
EZRETAEA (P<0.05) (B5), 7 AHE 9 ARHMABRLSFERF LR, FRPEmH.
BESBREAREENRE, B 9 AR KENAEENAFTETEENEEART
(P<0.05) (B5C),

02t ¥ (control) ® .- 3 # (light watering) X 3 & (moderate watering)
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B 5 M FhEMAYREENRW
Fig. 5 The effect of water addition on the content of phenolic compounds in Stipa krylovii Roshev
A: HEi(total phenols); B: & B ®)(simple phenol); C: #F(tannins); D: #H&HT(CT).
BEGERNEERTIREEEER, FEFRFEHEERRER BE SR E 3 ©No letter marked over the column
means no significant difference between them and the different superscript letter marked over the column means significant
difference at 0.05 level)
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3.1.12 WRAENFREREASYIRHER
AEMAETREEN SR, WER. ATURFSETIENEERM (P<0.05),
RERWAETHFENRATHEEEEEMT (P<0.05), MEH. MEBRUREEGET

7 E 53
HEEYELEERL.
O #t % (control) @ /)5 M (light watering) B X 3% # (moderate watering)

25 z
z Z 14
=} £ g
g 20 g‘ 12
= - |
H :
S . 2 08
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w0 g 06
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s S 04
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S o © 0
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g ‘ 2 i
£ 15 -
E L E Z
E 10 M
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£ £ 2
“ 0 0

ay August  September une v Angust  September

B 6 MR EEPEHMAYAEENRH
Fig. 6 The effect of water addition on the content of phenolic compounds in Leymus chinensis
A: B Bi(total phenols); B: f&j# i (simple phenol); C: H5(tannins); D: 4-&ETF(CT).
BARFROERRSBFREEER, FEANRFRNEIERTESR B 3E 54K 83 (No letter marked over the column
means no significant difference between them and the different superscript letter marked over the column means significant

difference at 0.05 level)

3.1.13 MBAENBTFREERELAVIRNOER
BFEPERELEVEBBUYTLEEER L One-Way ANOVA 75 E TR LI
H, 5 A, MENAEFRRTFENER. MEB. RTURESA TSR EENMN
(P<0.05) (B 7). 8 Afr, KEMALELERRETFETFLIMAETHEEEE M
(P<0.05) (B 7AC).
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0%} ¥ (control) @ /)~ 3% % (light watering) B X 3 # (moderate watering)

% =
z a 1
2 s
g1 ﬁ
= T ; E 0.8
K3 ? g
£ 10 2 0.6
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E £ 04
s s B
2 S 02
g 0 ° 0
- August September June Angust September

content of tannins, g/kg DW
content of CT, g/kg DW
3

E&iﬁm[

May June July August September June August  September

A7 HRNBRTETSHRYRESENER
Fig. 7 The effect of water addition on the content of phenolic compounds in Cleistogenes squarrosa
A: HEi(total phenols); B: f&#.&}(simple phenol); C: #5(tannins); D: ZF&HF(CT).
BERFRNEBEXRAEBAEEEZER, FEARFEFBIEERRER EE TR EZENo letter marked over the column
means no significant difference between them and the different superscript letter marked over the column means significant
difference at 0.05 level)

3..14 HEAENBREEREASVT RN

AHWABLSFEEPHNAEESETEEEENM (P<0.05), XN EEPHMRELE
VEENEWHAREE. MINHEENT LS. HEm. BTUREEETEERLY
FEBEEW. £ One-Way ANOVA FESHAIR, 7 A4, NMEUMNKERMLEBLES
EEFHABNATSREERM (P<0.05) (B8AC), KENELHBEEFHEEH
TEEEERM (P<0.05) (E8D).



R ARALEMNARHERRBBRERERET Y TENRW e

032} # (control) = - 3% % (light watering) W X ¥ % (moderate watering)

>
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¥ &8 & 2 8

fﬂﬂmmi ﬁﬁﬂmﬁ’
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0 38
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€ 3 ¥
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£ g o1s
R x 15
IS5 15 s 10
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£ s S
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B 8 WA EETEBRYRSENEW
Fig. 8 The effect of water addition on the content of phenolic compounds in Carex tristachya
A: E®(total phenols); B: f&j&.E3(simple phenol); C: BT (tannins); D: 4548 F(CT).
BERFROBERFIREEEER, FEIARFRMBIRRRZE R BESIEEENo letter marked over the column
means no significant difference between them and the different superscript letter marked over the column means significant
difference at 0.05 level)

3.2 BEAENEREERBETHRIROER

3.0.2.1 BEAENHFEREALSYRIROER
HARLHREHERRENREEHTEEBRENERRBUE, Mt FHHam.
fER. ATURFEET IR RAERNETESTTH, BECENEF P& RE
WEDEBEWHALE. FIH One-Way ANOVA HEMTATLIBH, 5 A4, BHA
ERRLERHFTFRHEARNGSRTESREENM (P<0.05) (B9IBD). 6 A,
HFFHER. ETHNESRTEREAERBNLE THREEFRE (P<0.05) (A IACD);
9 Ay, EBAEMEHFTHEE. MEARULRTEEEZERK (P<0.05) (B9ABC).
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o3} ® (control) B 4 4 (light grazing) ¥ 4 (moderate grazing)
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Fig. 9 The effect of grazing on the content of phenolic compounds in Stipa krylovii Roshev
A: H®(total phenols); B: faj#.&}(simple phenol); C: HLF(tannins); D: 45&HT(CT).
BEREFRBNERBRRRIBREEZEZR, RAARFENEERRZER B EHHE FENo letter marked over the column
means no significant difference between them and the different superscript letter marked over the column means significant
difference at 0.05 level)

3.1.22 BHARMFEREERELSVERAOER
RHAHETEEFNEBMNATEEEERN (P<0.05), ERLAETFEES LB
BTHEERMNBASERN (P<0.0D. EEFHMRELEYERHEHHAEE.
£ One-Way ANOVA HESHTAIE, BBAEMFER 5 AREEPRE AR S 2 B8N
(P<0.05) (B 10B), {185 AM 7 ARFENEERTHEEZMM (P<0.05) (H 10
D). EXAELERES. 6 ANEEPHEABNSEEENM (P<0.05) (B 10B), the
BEMNS AREREFHFERATHEER (P<0.05) (BH10D).
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O x} B (control) B 4 4 (light grazing) u § 3 (moderate grazing)
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B 10 BB FEFERAY RS BOEW
Fig. 10 The effect of grazing on the content of phenolic compounds in Leymus chinensis
A: E®(total phenols); B: f&#iE}(simple phenol); C: #.5(tannins); D: 454 85°( CT).
BERFROEERRNEREEER, REFRFRHEERTER BE DK EENo letter marked over the column
means no significant difference between them and the different superscript letter marked over the column means significant
difference at 0.05 or 0.01level)

3123 HBAEMNBFESREASYDEROEE
ARIBBREXN B FESRENEYSEBTUNEEEZER 2 One-Way ANOVA 7
EMTATUAN, BRAEFEAE S AR TEPHRIEMANEE LT EERN (P<0.05)
(B 11BD), 9 ABF¥EPHH AR BERMK (P<0.05) (B 11B). 5 A4, Efkt
BEBBTENRE. MER. LTURGLATARRESNM (P<0.05) (B 1D, 9
A, ERAEERRTETHEAMASSLTHSEEEREK (P<0.05) (B 11BD).
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11 BA B TEFEBREYRSENEW
Fig. 11 The effect of grazing on the content of phenolic compounds in Cleistogenes squarrosa
A: HME(total phenols); B: f&jBiEA(simple phenol); C: H T(tannins); D: #E-&#T*(CT).
BREAGERPRERTEEEEER, FEARERNBIERTESR B3E R EE©No letter marked over the column
means no significant difference between them and the different superscript letter marked over the column means significant

difference at 0.05 level)

3.1.24 HBRNEEEREASHERAOKR

BHABELFALSETHFAETEREEZHM (P<0.05), XNEREPHMRELE
MEBHEMHIAEE., ERAELEAEETRRBAIEEENM (P<0.05), WEE
hHAREN S EBNEWHAEE . £ One-Way ANOVA FZESHAIBH, 6 Af,
EHABFEERHARMAETEEEERK (P<0.05 (B 12AC0). 7 A}, EXAE
EEMMTERHEABAATSE. 9 Af, RENERHLEERETERMNATSES
ZERIN (P<0.05) (A 12AC).
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Fig. 12 The effect of grazing on the content of phenolic compounds in Carex tristachya
A: E®i(total phenols); B: fj2E}(simple phenol); C: H#5(tannins); D: 45-& 85 (CT).
BERFEBHEBEREEEEER, RAARFERRRIERRER EHHKEENo letter marked over the column
means no significant difference between them and the different superscript letter marked over the column means significant
difference at 0.05 level)

3.13 FRPNEREIERBETH2RELNER

September

3.13.1 FMARMEHFERELSDIRHTANE
AR LTHREERLRIEEELPRMRER, UEsHFhan. R, gy
UREEETER. MBERHAERNE T EMTAIE, HINEYREFPXUF KA
EYEERBUH T EZEREW. £ Independent-Samples T Test 747 7] 40, 5 AHrEmEit
SEEWMMAFFRILBALTEE (P<0.05) (B 13 B C). T 6 B4RIMEYALIE
W& BEFEREFPRBMMEE (P<0.05) (B 13A). AN, 9 ABGTNEYLELE
ZREREFTE®. FEBNRATHEE (P<0.05) (B 13ABC).
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Fig. 13 The effect of providing fodder on the content of phenolic compounds in Stipa krylovii Roshev
A: HEj(total phenols); B: f&#.&)(simple phenol); C: B T(tannins); D: HERT(CT).
BERTRNEERAEEEEER, FAARRERNEERTER BEBUREZENo letter marked over the column
means ne significant difference between them and the different superscript letter marked over the column means significant
difference at 0.05 level)

3132 RMAMRFESREASVTRNTELRE
FNEYLBELEFEPNERSEEERK (P<0.05), WFEEFRABRYEE
EXMHAEE.
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14 FMEYXNFEHEBHRYRERNER
Fig. 14 The effect of providing fodder on the content of phenolic compounds in Leymus chinensis
A: E®(total phenols); B: f&j B E}(simple phenol); C: #5%(tannins); D: 4F&ET(CT).
BERFRNSERIRAEEER, FEARFROBERTESR BERIREFENo letter marked over the column
means no significant difference between them and the different superscript letter marked over the column means significant
difference at 0.05 level)

3133 BNAMRRTREEREASDIRVTLRE

Ay B FERXUMRELEDESERUHTEEZEEW. Independent-Samples
T Test 2 HTRI 50, 5 A EMEYAEL BEH MR FEP R RLBSEP<0.05)(F 15B).
M 7 A eE s B&FREFESR SRANETHEE (P<0.05) (B15AC),
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Fig. 15 The effect of providing fodder on the content of phenolic compounds in Cleistogenes squarrosa
A: HEp(total phenols); B: f&jH.E}(simple phenol); C: HF(tannins); D: & ET(CT).
BERFRNEERFREEEER, FEARAFEFRNEERRER LE TR EENo letter marked over the column
means no significant difference between them and the different superscript letter marked over the column means significant
difference at 0.05 level)

3134 RMAPRBESRELSYSENTHRE

AMEYABEXNEEFER. FaH., RTURFERATEENLEZEW. &
Independent-Samples T Test #7401, 5 &£ 7 A4, AEAREHMIEEEZSTHEA
(P<0.05), 9 ARABEAFALTEEEEZRTHNEA (P<0.05).
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16 FMEYXNEEFEHAYRSBNOER

Fig. 16 The effect of providing fodder on the content of phenolic compounds in Carex tristachya

A: S Bi(total phenols); B: fEjSLE}(simple phenol); C: T (tannins); D: 4548 F(CT).

BAEHTROMERARESEER, TEARFHNHIERTE R B EBIKEENo letter marked over the column
means no significant difference between them and the different superscript letter marked over the column means significant

difference at 0.05 level)

32 FRB/GHATHEFRRER BT RELHER

321 FRRGHEERBRIRELNES

SATFHERFESTIAE., ROENEELE, H5F 1. 1R, SRUK
10 REWEH S8 EE. One-Way ANOVA FEHHTER, BIMEAALEE 1h # 5d
BERTXEA (P<0.05) (B 18), BRABMAALIE 1 K. 5 KM 10 KEBEMFHE
H (P<0.05) (& 18), EALELER 1 X, 5 REZETXEA (P<0.05) (& 18).

BERUERTENNER, BAHASBRSEEEZSTHEA (P<0.05), BiAIEAMNSA
HEZRTXEA (P<0.05), HABASHMSTEEEHTRAOEANEEA (P<0.05),

RUABHNERAREEEER.



= BMRERLEAIL

o x} B (control) 4 2 (cut)
50 , W& 43 (daub with saliva) *% & (graze)

content of total phenols, g/lkg DW

0

1h 1d Sd 10d
4t # 5 655 Hl (time after disposing)

B 17 RRHHAEXFEE S BB & B
Fig. 17 Effects of wounding treatments on the content of total phenols in Leymus chinensis
#: IWHARERNEERTRAEEER, FEARFRNEIERTZER BE R EE(The same superscript letter

marked over the column means no significant difference between them and the different superscript letter marked over the

column means significant difference at 0.05 level)

322 FERGHFERN LB IRELHEN

ExtRAML, BARAREIMLIE 1 RS REHEEF® (P<0.05) (B 19),
mE AL 1 PG EERK (P<0.05) (B 19), HMum RIS BATLEE
ER. BUEA 5 BAML, WEAEEEER. ERNETEZMTER, BIAEAR R
MEBEREETAEA (P<0.05), BABADERTHEA (P<0.05), MEHASXEA
BEBEER. UNBEHAEERTRAEANEEA (P<0.05), RABANHRALE
EExR.

0 x} B (control) ¥ 4 #Z(cut)
= 1.6 - W& (daub with saliva) °K & (graze)

a  ap
R

content of simple phenol

1d 5d 10d
& 12 j& &5 8 E (time after disposing)
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B 18 AR AT FE A L& BN
Fig. 18 Effects of wounding treatments on the content of simple phenols in Leymus chinensis
H#: FEHRFRNEBESIETEEER, FEARTEBNEHEFRRE R BE TR E E(The same superscript letter
marked over the column means no significant difference between them and the different superscript letter marked over the

column means significant difference at 0.05 level)

323 FRARGHFERETIRTUNEN

e 1 PR, BIAEARTEERNBAREAR (P<0.05) (H 20); 4E/F 1
R, RABHAERLAEARTEERNBAREREK (P<0.05) (B20); &HEE 5K,
HABAKETAREEANR, MRALEANSSLBANATEEEERK (P<0.05)
(E20); A4HEF10K, RABARTEEEZRTRA (P<0.05) (H20). EFH
BHEMIESR, BHABARTEEREERTHRA (P<0.05), WMEAMBSLEHE T
SEEFMTHERA (P<0.05), HAHEAEERTHRABANGEA (P<0.05), WHEH
MR EEFLARE.

O 51 ¥ (control) ¥ 4 2 (cut)
B 7% 4t 3 (daub with saliva) B & (graze)

e ]
s | =

1h 1d 5d 10d
&t # J5 691 ] (time after disposing)

B 19 NRHBRGAENEEFRTERMENA
Fig. 19 Effects of wounding treatments on the content of tannins in Leymus chinensis

#: FAMRTRNEERTRTEZER, FAFRFRNEEFTESR ¥ 54k 2% (The same superscript letter
marked over the column means no significant difference between them and the different superscript letter marked over the

column means significant difference at 0.05 level)

324 FRBRGHFEREETIRELNER

DA FEMBIAE ., BABUREEAEE, MEXEPHFLATER. FIALER
% One-Way ANOVA HE4SWAIAE], AHEj5 1/, BELBAFESETEZRTN
BA(P<0.05)(E 21); REJF 1 R, =ML BHHEA LT EEBHEZET X BA (P<0.05)
(FE21); 255K, REBANEESLBEAFESETEEEZHTXBA, MijkE
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HELBRTESRENBAREER: LEREI0R, —HAENFEERTEENEERT
SHRA (P<0.05) (B 21). EEWMELEMMTER, = MEBEAHFERTEEREER
FHEA (P<0.05), BHAEASERTHAIAMKLEA (P<0.05), RLEEHAEERT
mEH (P<0.05).

O % 8 (control) & 43¢ (cut)
B % & 1 (daub with saliva) B "§ & (graze)

content of CT, g/lkg DW
Pt
th

o b e
1h 1d
4 72 5 698 El(time after disposing)

20 FRBHABEN EEPHESRTIENEM
Fig. 20 Effects of wounding treatments on the content of CT in Leymus chinensis
#: HEHRFRNEERREEEEER, RAARFERNEIER?ZER B3 81k B3 (The same superscript letter

marked over the column means no significant difference between them and the different superscript letter marked over the

104

column means significant difference at 0.05 level)

325 FRRGMFE 6-MBOA FRTLHIKN

sy B%t B AR L BB H A E . R AL A KR AbEE, B HPLC Bflle £&EF
6-MBOA 4 & .2 One-Way ANOVA 7 = Al 2 3, A2 /5 1 /M, SR E 4 6-MBOA
4B BEFR (P<0.05), M ABRAMMG ALAES 6-MBOA AR EXNRARAEEESR.
AhEE 1 KA S KB, =AMEAK 6MBOA SEMEZERTXHHREA (P<0.05). 4 10
KJg, BABEHMBLEH 6-MBOA S B EERM (P<0.05), EHEEHCLBFRL.
EENEMTEETR, =AAEH 6-MBOA S EBHMEZER THRA (P<0.05), HF3Y4
BHANESAREEEER, BABARERTHABEANEEA (P<0.05),
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O xt # (control) 3 4t # (cut)
® 74 4 2 (daub with saliva) B4 £ (graze)

VA

content of 6-MBOA, ng/g DW )
7
[}

%

1d 5d 10d
4t 32 & &9 8¢ ] (time after disposing)

21 NFRAMGEEXFE+ 6-MOBA FEHIEW
Fig. 21 Effects of wounding treatments on the content of 6-MBOA in Leymus chinensis
#: FREARFRNEERTIEAEEER, FENRATFRNEERTER BERR B (The same superscript letter
marked over the column means no significant difference between them and the different superscript letter marked over the

column means significant difference at 0.05 level)

4 itig

B2, MI—EHNIEYRERB=PURNEFREGTIENELALBRTEEY
W, FHENEVEMBENTLE. B, BELEVHAKEE, EYHEE—ENYRMEE
BREERERETY, RLFEECHELFENME. FLIEH, HERERB=YH
LAMYEMRTESIFTLTE (Kutchan, 2001); LKA RN 838 RAEYI X TR KE
Rt H—SEYRERBE=DEEBEYNTRESS. b, BEENEARKS
RBKREE, EYEN#HERNESHIMRK LR, RERBFYINERESE
BOtFH I SR & . RV REEDKERE=D P —DKKIE, EEDZES
FUENSEREAFZEFHFE (Dixon and Paiva, 1995), XEYRAUHHEERHESIY
A R A B ERIBEE A, LRI N4 fUBE I5R F (Agrawal et al., 1999; Matsu et al.,
2004; FEEESE, 2008; FT4E, 2005). AHAWNET 4 HHEFSB. . BT
URGEETXIMBEYREE, £REYE, MUEMAENEBEFREYRNSE
R BE>RT>EERT>EER. X—HRERE IR (2009) FHFRKSRHA
FEARTBEYRHERLNERR—BU.

EFER, BT ERURRR RN NBREREEWH, ARG E RS B ATEEEL,
EHMKE HUARED S B TR R LS SR8 5 R DR B &
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¥ FE BTREUREFEATANSR, #TATEAME, AR5RER R miae
W, REWEENTE 5B, HER. RTURASRTUNREYRAKNSE.

4.1 HALEMRERER BT ROER

w4, SREEHNTE, SHERETEEMN. AXSR25ERY, EdENAT
FH, UTHPHTEHRRABEKEEEYMN (Qian and Zhu, 2001). FTRERHA, RET
b T EMX K ERZEIE I (RS, 2003; Xuejie, 2001), RHEFRZEREK
¥E (BRFIKSE, 2009), XKETETFKS MR TEAEZN (Jacksonetal, 2001;
FBHENEHFE, 2007) AEDERESFHEREE. A THRABRNENEMEET XA
FOERRNBBE LN, AN EBEHIT AN TENERLE, RE T/ MERA
RMHHEMRESE, WEHTHMEDINEBRUES . FRERRY, WRLETAR
FIBEFBMEYR S ERUNEE AR A FERETLET, HARSERERDT,
VAR B R HAERER, HABNRNBRERRIAIXR. ZHALERE
Bruijnzeel % (1993) MERE—HH, MNEARFTRIMEKETE L RPHEHEN®H
Y FERRRT KA RRELG THEE. MEWAET, XETHEE. HEB. 87
URFERTEENEERTHRA, KENAH TEEP AR TAREZRTHR
N, X—HERETOEZE (200D KWIARERA—B, AR ARRY, TEMETEY
HAF A TERERB=YEEEMN, DRSEDHIE. SRRVLED LS. Ha
B BESHMENAEEANRR, HFERTEEEEWERIEMX, XURSAABEY
BRHAEBRESEREX. BRMOMARALTEESLEREKEESMEX. BEEXEN
MABETHERTEERHLEENEMT, 5XF (2007) MFIRSER—F, e KR TE
HETHMENSHEYRSENHRFHRR, FEETEIERSTHRPNEKEZEM
%, JBHEPEKBRAN, HERTEREREM. FHF (2009) FALKAE K
ERNEHH A PEREESERE, FERTEREENR. AR THET, WWALER
HEBMXY RN SENLEEZEW, RERTFETHBMENRNERZKIFHREEAE
Z, WFERNMM, A EBRTEFERNENME, ARRERTBIFREFHTUEER
EHERE.
4.2 BB RE R E R EF- 92 R0

B —HRRAFEMNEEFAFR, LRYWMEHMASREEANERRE. 1Fh—F
AR TR, BB B B E T SAF L, AR A AP I B
Z5H) (Hobbs, 1991), MM EMKIMARGE LK EHIEE 7 (Reategui, 1999),
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5, SEBBOELFEEMBANMERENESRSE RAMNDHE, 1990). XTFBExT
MKW, FRRERRE, REMRE. BEEZ (2011) LLBEHR T A RIBBGEE
TEAR TR IR R R A Y BB (R W, T SR U IS 2 P T R 1 o - S e A A )
HEMIERELSBERPHEDEEHERD . EERSE (2012) IR THETNE
BEAEYBRAMERNENEN, ERETARBECRAEN BSEM FEYBRAEE
EmW, EERNER R TR B AMEEK . AR T AR BGR X B
TREYRSENEN, EREFNRABBCEENHFIMAYREENERHAEE,
—J5 AT LA B 4T YR YR & B U AL AN U, S — AR A R — T
BHRE. FESBLE, SHAATEEMEENMN, BSBBEEREL. X—H
RERTUBRBHEY SHEEEIIMNERW, BFEIIERUIVER, REFEIHE
YR NF=E—RIIBT R, L= Ex YR B EERARRENEY, KA 1HHE
UV E—SKE. PR ELREEY BN FYNIRGIEES, B
RXEWNEFHESEANEY AT BEYRREYRERB =Y P —REFEERLED
HYR, L¥EEZIRGE, BRYERSELENTEHBTR. BHRYRETREE
YR HIRE N, IWAEEEIYNREES, NTTREEYHRES . BTFARBE
YVREEYBEARSWHAAR, HERABARNES. X—HRAEREHBESTA
(2009 WAL R—H. BRAZEMNET ENMERTENMEDR S B SR E
IR Z3E, {(H4 One-Way ANOVA HEZ4H B HBBLER, 5 BB TERRY
FREEZEZWMEN, MET I AR FERRYRNSERERMK. %45 R LUIHH
BTFEERFHAEGRMAEN M, BEEH, SR TFEENESHIVNERESKE
ERAAHEENBAYR. ERERPLE THERTAIREENM. FERTHLUE
WP E R R A MM, FEBMRLIEEEESI MK A (Owen-Smith,
etal., 1993; Hagerman, etal, 1992), Ht, & BTHNNRHMEN R IRHEIYF
BHEBERBRS .

43 BnRPLAENYERE KRBT ROER

ZMFERARY, AVERIERUNIVRERARFANBRLBER~EBAY
B, BRI RR RATIAZHRAS ARG ERER. A TH—PRIEX—4R, FHRM
B HRE RN, BAE RSN BE R, RERUB R RN BTN,
GRERY, FMEDLEXNEGF . BTENEEMAYREBNEMHALEE . FMEY
fa, ¥FEFEMMTREERD, WHRNEYAENT S EEE S SIYX E M
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®ES, ANERFEFHEHAFERANERSEMRD.

44 FEJMGHATIHEAXEPBRAMEIROEN
MR EFF THENEELTHAE GAENEELEERNBEY RERIE
SRERY, AAEANERARRYREERNGFEEZER, RHFEBDXNHMERGM
MY R R AR HANE RNAR, RAEANNS THRNLERAM, TR Y6ER
RIEBRHEBRGEHYEREARAY RS EZUMERPRBERE. MUK, HAEES
(2009) AR K, &1E# (Populus simonii xP.pyramidalis ‘Opera 8277’ ) ™ 5 ZEHUHHR
GRNFFEREFITHRY RS ERUEER, EVWSGH D IREFER O K 5w
Y5 EFBNEH I THRYA S ERMAUERFHAAALHENEEZ =ML )5
AR EEHERBEN, X5HURBEIREAEYREIHE AT IRIEMKS
F (FE4m®, 2008) AR, FEX—AZHTEEFEREFEEENR IS A, EE
NEY R Y TR KA KA B WEYEE & BRI AR AN T E—
5E [ R 8] o

45 FEBRGHATHEEE D 6-MBOA FRAITM
6-MBOA REHEBERY R (benzoxazinoid, Bx) FH—HR, KHEERYRE—
KB HRETAREAMEY R EREY, AR EhURbiRtE. 2B LR
RIL 6-MBOA NEEEKRMPEE—LERAFLE T, ERELRIFEBMBFEEESL)
HHEH 6-MBOA, XBREKXRAMEFRI 6-MBOA. KRS R4, MEAFE
B 6-MBOA SEMNFHENRMEEERIIMTI RN, ZHRALRSE Epstein F
(1986) IRLR—H. VBB GATLAEFERLE 1| RKEEGHRKE 6-MBOA. MH4A
6-MBOA & B2 T /G BRMLRE, &7 Ll 6-MBOA 2 F RN —F
Bttt LR, THAEEENYERILE, 6-MBOA REB7E 24 NF KBS, B
BN LB, BRI (1999) ZEFRPHEBE T RUNL R, SROGERBTLUES
YRR 6-MBOA S BIH . R ABIFELSEFE 6-MBOA & 818N, AIREHIR
HEHURIR G I LR YRR RN LB FEE SR 6-MBOA. ERMETT =S
BTG R MY X £+ 6-MBOA SEREMBFAEZER, MRLE
ANEEAEEEER, ERX—4RNWEETMRESNVEREBFEILERESK
6-MBOA, A#ESMN EERES —EXR. RAEBAEFEGH OARKNERE R T B
AEAFSAA, FWHIRT ERER.
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5 %ig

(D WMRABLSIBEXENEEPNMAYRSBES N, FHEFIRHERHEE
BETE, WHAREYNHAAERNENARAR, X589 8 S0 RE%, F—E
Y1 R R B B 7K 2 B RSEAR /], X5 R RIS R AR T8 AR A1 A o i
B | BXENERTHMAYREBREFNN, RUEYEXN IR R EFT=E T
BiEMR, Xt REFHORE T SEMH RS SHEBRE. FamLBEEaEs
FRRMEBEERE, - CEE LEREAEIYNBRENREES.

(2) ZHRGLET, BEVRGSBHREHTREE, RUELEL=MBFGEEHN
MAYRSERBEN. WABAXETRANFSEEERTREBANS R, B
BANSEALEEER, iIENBRGNME LT EXERRANPARN, B3
BERR— A XBEE: —FHLEYEESEY 6-MBOA SREE MM, HAYWEER
R, BEARREBRRREFRGEWR, SNYWERTEERESEE 6-MBOA KEAK
—AXERE.
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