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Abstract; The Ferula ferulaeoides seeds were irradiated using different dose of nitrogen ions with 30 KeV energy for
studying the responses of resistance physiological indexes. The objective is to provide foundation to protect the ephemeral
plant Ferula ferulaeoides in arid areas. Results showed that the irradiation with high dose of nitrogen ions significantly
inhibited germination rate and germination index. The activities of superoxide dismutase (SOD), peroxidase (POD) and
catalase( CAT) were enhanced with the increase of nitrogen ions. However, excessive nitrogen ions irradiating reduced the
activities of SOD, POD and CAT. The peroxidase proline content fluctuated with increase of nitrogen ions irradiation. First
it decreased, then increased and reached the peak at dose of 1 x 10’ N*/cm®, and then decreased. Besides, the soluble

protein content significantly increased with the increase of nitrogen ions irradiation, reached the peak at doses of 6 x 10"
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N*/cm’, then decreased. By analyzing the variance of germination rate and germination index, the conclusion could be
drawn the optimum dose of nitrogen ions irradiation could break seed dormancy, improve germination and enhance the

activities of protective enzymes and content of proline and soluble protein.
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Z AW B Ferula ferulaeoides ) RAETERI BB A Y —F , REBHN EEZ45H THBEEE/REZ M E % &
WA RFT/RBIILES, A RERRE T RRE EEEYERUHY . 2oMBEEGMEKSHNHER
F RIPK a2 F M R ERFRRRATEFR AR, £ TRENORIEET, LA B EE , 18 SOhE 2% A
RER. HEFRERESERE ERR TR, FIES L EHERT, Hit, Z0MEE—FE2FE —REELR
HREMEREYT . BOMBIEK T RN E Rk R YR, BA R S R BAES SN,
B RFEIT BRI T RSN, RREDBRIKNERA M .. B8 RENEEREMZ MY
VIR, AR SR B BRI TE T R TT R 3 R R R B 2

TRREES F AR A SR EEA: F 20 i 80 £, XA FRAEHHER, MEEE FERBERIIR.REIHA,
HERGSHTREMEF T, RARETE RGN REE  REEFEFNA, BB ENHDT
Y, RKEMEEWETEAEYRSBEEYEAEEREHNEERE  EHER NENETEAN
YR B B35 0 SRR , TR E MR , SE BRI R TRIR R B T R RA R,

AR UL R XTER A FER R REBES FEAZRMBMN T HAEBTFEANESHYE K
R HiE A AR AR AR Z B B N TEAE SR , DA th 7 A BB 2% 8RS b8 i me R ALl . AR R T8
T2 X4 Y 2R K SR A R LA A
1 #R5HZE
1.1 kA

s B A Z BB ( Ferula ferulaeoides) Ff ¥, HH H7ER P 828 30 X 5 1 B M BORIHE T b 8848,

1.2 BAEiEit
1.2.1 BFHEA

LCD-1000 B &S 7V AN BHHEAT N HEA, K28R/ 5 R — B X TR
T4k 8 A ABiiTabsE,6 HEZBEFEA. BREBFREALCHAYMHTFREHBITURE FEAEY
TR T IR B SCEIRIE , R BT 1 x10°.3 x10'°.5 x10'°.6 x10'°.7 x10° .9 x 10" N* /em®, 1 4 E 25}
HB(CKl) ,MABREZHTHESLE, 1 AFAXE, A EMAE(CK2) . TEAREE N 30KeV, T K
/NA 10mA, kPR, BBk ap B E] R 108, $EE B EH T 2.8 x10 °Pa,

1.2.2 RFRE

BIAELHEMFANRAFAHE TRENERFRNITRNF ,4CIOLRE S 60d, B3 K
BHE ,BEE0MMT. RENEERICREEFFHFTE,60d FHITRKFR RFBE. KRHFHE 20 XNz
T B AL s AL B (SOD) T 1 i E ALY BE (POD) i E AL S BE (CAT) B AR A B HER & &, &
WHEE 3 WK, AN EEBCEHE,

1.2.3 HFEathgit

BESAFEN R G FRFRKFRYPEEE A SPSS12. 0 3 4#47 5 2 24t (ANOVA) #1 LSD(
Least significant difference) 55 ,

1.2.4  HiteAEA I8 E Bk

SOD ¥/ NBT J7 gkl €™’ , POD FE4 R A AIA B Bk I 2", CAT ¥5 Mg 3R A b ta 3™, W s
TERREBHIESBICIRE E" , TI B AR &80 E# Bradford 7R E"
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2 ZERESH
2.1 BTFEAMNBAE ST R F R RFH ®1 SEARRFERZIRBMEM
able e effect on germination rate and germination index of
BE B Table 1 The effe inati d ination index of
>~ . Ferula ferulacoides
HRERBR(R D, R REERNHTEE o neam provey preymm
quﬁj?ﬁjﬁ N* EAALE . ﬁﬁ?ﬁ;ﬁ@*ﬂﬁ;ﬁ%ﬁ% (ions/cm?) Germination rate( % ) Germination index
H N EAFBHRE A, BB ZGRAEN @, 7 1x10 45.55 +5.66* 7.89 £1.60*
BRI Y R B 4 (1 ><1016\3 %10 N*/cmz)ﬁ!? 3 %10 38.89 +4.16% 3.40 +0. 58
R R R B TR AL R, A RS 5 %10 30.00 +7.20% 1.51 £0.48%
A3 = SRR = 6 x 1016 26. 67 +4.30° 2.74 +0. 565
SRATBENER ., EWRRARNENEET 7 10 1333 49, 70° 55140, 3pb
HEA BB B B ol 3R FEORIR , X B T FIHE 9 %10 25.55 +5.66° 3.24 £0. 24"
ABIZI e R, 78 HoRp Bz i W B O v, AT 42 1 CK1 27.78 4.16° 3.230.42"
FhF R SRR SRR R CK2 28.89 4. 16% 3.69 0.161
- e 5% KPEFEBE,MAFERREFABE, ARFHRRE
;(J; f$ﬂz}\x¢g¢ m%@j i SOD.POD iﬁ] CAT 5EE Values are significantly different at 5% level
Al

ZA B AN SOD B MERE RS FIE AN BB BH T+, 7E 6 x 10" N*/ cm | & Bt SOD B ik
BB R{H 275.24U/g. FW, 53l 2 CK1 701 CK2 S G MR 2. 15 £5F1 2 5, B3 B T HAX, BE)5 SOD By
EHERAFEE(E 1) . XA RRREMNET , AR TREMIBNF T 40 M KR 2 Y5k, TR by T2
WO TR SRR . FESBIE R, O T B LR S BAE A B RS S S R I B A T R
VRS R T X AR B . (B LB AR YR TR B R R, SOD B B, S B M 2 3
Wil

¥ POD 1 CAT & #FEE B THEANE M AR BT S RERE &S, 4h i POD fl CAT {FH7E S x
10° N*/ em | B E WA PR R, BAE—EH M (B 2.8 3), L1455 R % U700 & 45
B, K7 KER KA by 2, BT POD Ml CAT BB MR EBE TN, S x10° N/ e’ M 6 x 10" N*/
cm’ | BB, 4 H POD M1 CAT B M7 , U FI W BR 4 P9 HL O, , LIHBR 40 M 32 45 7= 4k H, 0, , AT 4R
P LB LW

—_
=

2 300 - 180

[ —e—POD

3 —
. [ ] g _ 1k —s—caT 160 3
=) B Y qu0 2
£ 200 g E10F 4120, E
= nE 8 |- 1100 il on
g QM H3
S 150 — oL 480 B %
a # 2 <&
2 100 | S 4 460 U2

89 H40 B
3 52,1 :
s 50 - 4 —420 <«
8 0 I ! ! ! I ! ! | 0L . ; . : . . : “
@ CKI1(0) CK2(0) 1 3 4 6 7 9 %;K]ff%zé N].t > Z 6( 10716 Nﬁg 2

i itrogen ion X m
BT IEAFIE Nitrogen ions dosage (X 10'¢ N*/cm?) ! ogen 1ons dosage ¢
B 1 BTEAIEE AR R B2 BTEANTEAEITELERE R
Fig. 1 Effect of N* implantation on superoxide dismutase activity Fig.2 Effect of N* implantation on peroxidase protein content and

catalase activity
2.3 BTFEANZEMBLGEEANTERERES 220
ZEMANTHEBERS BEE T EANENE R, ERERREABSRERBENES , FEBE
REBBEEBIAE 110N/ e’ H&,6 x10° N*/ e’ F BB EARSEAR, BRERTRESMHE
(B 3),
EWEREAR, L5 60d BIRIE R, hn 2 AR BB 7 i A B BB M, OF B RREE T H
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WIREREMN, XEZEMANHERNEEANFERTENFEBAR, ATEAREYBENR
o BRI BN FRABBHWEERMEES, £3 x10°N"/ em’ 5 x10°N"/ om® F| R4 HT, I
SR ERE, TREHN FREARTHZMAER, BWTHEERMARRME. 6 x10°N*/ co’ &4
i, AR S ERATHE, TR A Y LIRSS 0 F , 3 U SOD B3t [F 75 Br S A
2.4 BETHAN B E N R AR S BRI

ZAPTHAGETEEE AR BEE TEANENNER, ERAEN S HEREENES, KE]RRED
BAE 6 x10'° N*/ em I Bi . KRR ER(E 4) R FEAN B K, HARATHE®REAS R
I, W RER TR T EAME AR PEERRIA . [RIRHME 98B R, X g e HL A M A R B —
TEMER . S EAREENE K, B 20 0 IE H AU, IR 5 2 2

300

- 2
E 250 : _
50 %g 14
i 2 200 - W E 12 |-
oy aE L
&2 150 1 o3
® £ 15 § 8
£33 100 #2 L
2 50 FE 4@
- 0 L | | | | | | | % 2L
0 0 1 3 5 6 7 9 = 0 ! ! 1 | | | | ]
CKl(%) CKj\(?f)E d 10'6 N*/em? & CK1(0) CK2(0) 1 3 5 6 7 9
FEAFIE Nit i x 10 N
FHEAM Hrogen fons dosage o) BT EAFI& Nitrogen ions dosage (x 10" N*/cm?)
B3 BTEAMMEERSENEWN \
B4 BTEAMNHEERSENEH
Fig.3 Effect of N* implantati Proli tents
® e rpantation on Trofine conten Fig.4 Effect of N* implantation on soluble protein contents
3 ifig

R AT VB RHI B (1 x 10,3 x 10" N*/em®) B T-VE A BEA BB R PT 207 T B9 IR IR , X = i T 1
ABTFRE—EWERE, EMEEEEFATEA R, WM A ZI/ER , B B — Tl , 52
Hofp B E N, NI SR FRAFRMRER . GTRERANEZ FEATEMNBM T IR
Rk, BEMTEEREMEFRYE, XTFEH S AM T HEREEREAETHE, BERAEEST
AR TESEYARG - SEEEENHRG, T FEFEMRKERBERTRBE, HXBARTE
ELRDESH, BEFRBEERBERTH, TREHTESLHEMN FHK, ERERFHEEW
@%[13,14] o

EHEZUREAGT HYENEEERBEREN ETESZAZ N, FEEESNEEN. BEHESE
¥, B8 SR E AL SR AR AR VE T , T3 BE S5 M , ST iR & {45 % . SOD.POD 1 CAT 2Rk
B B Ee A, BBIERRTE M & . SOD.POD f1 CAT & & KiE W /K EM &S, XY hE T+ EE
HE N . RREEA G EMCMREN , EEFEANENE R, FEAFR SEMEEN D854
B, X520 E SRR L, HEBM T UL IGERIEA BARE, A maamE hER
Y 5. B AR FARYSREF M ESEERER, gl THaRPFEEELES
DR, IR HRGE, EX M T 2R EREK,

HESHEER CHRETHEYERS, EXEEAGT, T2 B BB EKXKK RS, AN Pro
BRI, — AR, Pro ZEHL T T SR A L T L U P A 858 VR T A R, VT o 3 I 9 AR
Z—U%, B Smimoff 1 Cumbes ZiE 52 Pro B MR IS M A KI/E R IR, AMIXH Pro RE SHEIERS
FTHREEE", BE, YR, W5 I8 SRR A (LR o 40 J 59 18 35 85 70 76 4 4 3o 08 o 3 it
RBP4 e R, BLRBOETE BUIR I IS5 H4 , B LR BE AR 3 S84k , A TR K 40 M P9 IR SR B A X A , B
TR IA R T RS DR BT SR ENRER,
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BT EAXR A0 F TR — RS iE . RIEKE N E RIS 20 A BEiR
AR A B (1 10,3 x 10 N*/em® ) BEFHEA , VIS BT B0F0 77 B2 1O B : , 337K L B3
3R, T AR R HFF R FRMEFREGEYHE (5 x10°.6 x10° N*/em® ) {3 FHEAWHE R
PRSI B B AT W RN B, IR S B 5 (B T 2R A IE AR E
B(7x10°.9 x10"° N*/om®) B FIEAF=E T — B TRRERE MBI , MY IE % A PR R P B
BB TR A R . ATk Rk 2B R R BE R T R T X SRR —EHE
RitE, A RREAMEYE TEATUEEBETIRS , B THEANE BT BRR#E SCRIRES , i ZR 5K
BB BGR A E R AR R/ NET AL, SEBUE S AR B AR T EAG B
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