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Abstract: Taking Gardenia jasminoides cuttings hydroponics seedlings as test materials, the effects of plant fresh weight,

root number, root length, plant height, root weight branches of different treatment patterns observed indicators and

chlorophyll a,b content and pH value of the physiological changes with 50 ~ 150 mg/L indole butyric acid (IBA)

treatment were studied. The results showed that 50 ~ 150 mg/L IBA treatment increased water culture conditions,

gardenia cuttings of the plant fresh weight,root number,root length,plant height and chlorophyll content,and 100 mg/L

IBA treatments more significantly effective.
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Table 1 Effect of ZnSO; on Festuca elata seed germinating capacity
Abyg
12H8H 12H9H 12H 10 H 12H11H 128 12 H 12H 13 H
Treatment /mg « L1
0 2. 00aA 42. 67aA 81. 33aA 85. 33aAB 92. 00aA 94. 00aA
100 0. 67aA 44, 00aA 80. 00abA 92. 00aA 93. 33aA 95. 33aA
200 0. 67aA 36. 00abAB 73. 33bA 84. 67aAB 92. 67aA 94. 00aA
400 2. 00aA 24. 67abAB 53. 33cB 76. 67bBC 82. 00bB 86. 00bB
800 0. 00aA 12. 00bB 42.67dC 66. 67c¢C 78. 67bB 88. 00bB

B ARFEKR VNG B CF B3 B R R 22 F5A 0. 01,0, 05 B2 KFE, TR,
2.1.2 ZnWRAXEEFFFRESMER AL 20T
LB, ZnSO, AP M T R EF R F 1 R ZES IR
FER) ZnSO, 4bFE(100 mg/ IR T R FFFFHI KR
POEERAEE FEERENTR,ZnSO, BT /E
FF TR & ZE S, Hidp 200,400 mg/L b3 5 % R 25 5
KRB ,800 mg/L AbFH 55 IR B B3 . FhF & 2
B PRS0, B AR ESY, M — B W25
WM ZnSO, 4B , REFF T R ZFBESTERLT .
x2 ARRE Zn BN SEFFHF
EHFBHHIN

Table 2 Effect of different concentration of ZnSO, on
the Festuca elata seed germinating energy
ZnSOy YR JEE
ZnSO4 Concentration 0 100 200 400 800
/mg e L1
RIFH

42. 67aA

germinating energy

2.2 Zn 3B R T R AR A SRR AR R R
2.2.1 ZnnaxtrlEtEEARSENEm AR 3 A
DEH , BEFMHTH LY, TEEEARTESE L
Fh R E TR %, 800 mg/L 4bFEE B RIS I 2
Kk B , % ] .400 mg/L AbFENIZE B F G 5 3 K
K FI4(H , 100,200 mg/L AbFRLE B RS RI5E 5 Kk Hig
H. BFEHE 1 X, SOHENEARSE S BER
ANEE; BREMEE 2 X,100 mg/L A EAR S &
KT XTI, 200 1 800 mg/ L AbFE R H R & B4k B
EHE TR BRSNS 3 KB 400 mg/L AbHL 5 Xt

44.00aA  36.00abAB 24. 67abAB 12. 00bB

HESANBEIN HES O E AR & &Y E SR
BEMTE;BMEHS 4 R, ELBENEHRSE
YR T X I, Horr 100,200 mg/L ZbFRAY BIA 8 T B3
R B KB BRGNS 5 X, S AW EH KT
F R T, H A 100 mg/L AMHLAR] T B E K
T TR A W O YR IR 45 A 0 I RN A B M R
P B R R E AR R e S TR . B
&  EERERMVERT o o lie s & 2R, -6 B
FIE E 5, A TR AR R . R85 B, P RE B T
W) ZnSO, MFEH T FMEZFE D RETH
FEFFTFHEZFHRGE 2 AL E s &%
BRI A BURT & B, T LR H R & & XA BT B 7t
T v VR B AL B AT BB T TR TR EE R AR
RV MR A B R BRI, R BT R

HEREMTHERE,
%3 AERE Zn RIBXNZTEFHEFF
& =
AAEERREENF M
Table 3 Effect of different concentration of ZnSO; on
soluble protein content of Festuca elata seed mg/g
P8
Treatment 12 A 25 H 12H26H 12H27H 12H28H 128 29 H
/mg + L1
0 5.4474aA 6. 2854bB 9.0132aAB 6. 7209aA 7.0438bA
100 5. 6497aA 5. 3913cB 8.1390bBC 5. 5476bcAB 8. 2405aA
200 4.9386aA 7.5866aA 7. 3114cCD 4.9839cB 7.7579abA
400 5.0786aA 5. 7140bcB 9. 1550aA 6. 3906abA 7. 2489abA
800 4. 8946aA 8.0100aA 7.1080cD 6. 2897abA 7.1848abA
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2.2.2  Zn AN R EFE R RSN A R R

MWE AT UF N, BEFAOH A SRS EYE TR
B, BRESH 1K, B 100 Hl 400 mg/L kb3 5%t g
EZRARE HESMESEFMTFHHEESESNR
ER TR, B 200 mg/L ARBEA S T 4% B &K B
FPIEHIEE 2 K AUA 800 mg/ L &b FHAR i 2 1 &5 F X R 5
BRGHISE 3 K A 5B RN B3 B E K
% 4 K,{¥ 100 mg/L AhBE ) A& B 8K T8 8
FRJEHISE 5 K1Y 200 mg/L b EMS BB E R T
SRR, R TEM KT BT 8 R A BT 9K
FIVERS Zead 0 A BELART R FH 1 AR LR AE K & B
B RBIRAAEED . ZRB AL R EH, ZnSO, 4t
PR 1) 2 o VA B A0 Ah R BT L) 388 i o 9 AT A RN G
a8, HR N AT RE 55 AL BES Bl 5 & AR R B, X AT I
BRI E K. WK S ITUE, BEFFHT
HRIR N A B AL 2 e BTG R R, B S R R
FE— R RRSE /KT, B AL BRI FE B FP G IS 2 Kk
FEfE., BERE5E 1 X,k 100 mg/L AL A8 TR &
B 5XEERAN R ESN, HE OB B2 0T X
HR. A AR (B IR AR (B 3 OIS % AR, ELBE Zn ¥
R RMA . BMERNE 3 X,100,200 F1 800
mg/ L b P & 2 KT X B8 , 400 mg/L 45 % R
EZRAEE, FE, 0BRSS EYA T BT
FRI A, 200,800 mg/L 4bBEAR 152 1 & T XF B, B
BAHSSTRER AR E, T, B TIEmE

x4 AERE Zn BN EEFHETF

fift o R ) 20 W e 78 Dy 3 DO » (o i TR 5 B b
T BEHE I ] 6 HE R, R B A 3 JOWE 85 T 8 2 BT A
L& BT R B RAFE— DX R E K. BT
ZnSO, W T W F-2FF T BB K 25 A0 BE 38 JEORH #8
B A, RECLE B IR .

2.2.3  Zn 0% R 350 B A R0 TE A B ) )R I
M 6 T IR H A AL PR 50 T o TERT B 7 H)
KRR BT BMES 1 K ALK o fEH
BTG 1 08 F % R, o e 200 i1 800 mg/ L 4b B 43 51l ik
W EAR R EKFE, BMESE 2 KB 400 mg/L 40
AN HE A AL B o YA B G 1 39 8 2 RO AR T X
M. BMEEH 3 X,200 mg/L 4EHAY o FEMMETS F) B35
BT X5 IR, T 400 mg/ L b BRI 2 25 /Y% T % BR, e
ARG X RARE . BREH 4 X,100 mg/L 403
o AR I 08 3 AR T 0 B L A B S 3 TR 22
FARE . BB ARM L BR 200 mg/L ARBR A o JE A Al
EHRER TR HEALB S RERADE.
ZnSO, 4EJ5 B KBTI R o TE K B 1 T X8
M. BEE BRI, BRI E R ZoSO, ALBSL, HE
W BEAL PRGN T 1 o VE M EE D LU B, AR T
ATLAE 7R MR Bl AR R A 50 4% A TR K T A
BIE N RIAFETHG BRI S, 4% b TR B0 TE R R B
NAETREZHT, 8 & Bk 2w TX R, BREE 1

&6 RERE Zn MBI BHEFHEMF
o i MYERTE SR

Table 6 Effect of different concentration of ZnSO, on
1<) *E ﬁ'%ﬁ'\]%ﬂﬁ] the a-amylase activity of Festuca elata seed
Table 4 Effect of different concentration of ZnSO, on mg ZZEWE « g 'FW « min !
the soluble total sugar content of Festuca elata seed % 4hTR
LbyE Treatment 12 25 H 12H26H 12H27H 12H 28H 12829 H
Treatment 12 25H 128 20H 12827H 12A28H 12A20H /mg+ L7
/mg+ L1 0 3.22aA 5.63aA 10. 37bB 8. 29abA 17. 24bA
0 14.01cB 13.52bB 11. 85aA 10. 49abAB 6. 58bcAB 100 2. 41abAB 1. 29bB 8. 76bcB 4.09¢B 19. 63abA
100 15. 41bcB 12. 22bB 12. 40aA 9. 33¢B 7. 06abAB 200 1. 57bcBC 2. 19bAB 6. 86cB 6. 28bcAB 22. 85aA
200 22. T4aA 13. 30bB 12. 05aA 10. 99aA 7. 24aA 400 1. 77bBC 3.45abAB 14. 34aA 9.41aA 18. 57abA
400 15.09bcB  13.25bB 11.54aA  10.28abcAB  6.32cB 800 0. 74cC 2. 94bAB 9.01bcB  5.67bcAB  17.21bA
800 15. 45bB 16. 69aA 11. 66aA 9. 77bcAB 7.04abAB % 7 Z; ﬁmg 7n &hfixﬂ-%i%ﬂﬁﬁﬂ%
x5 AERE In REBWNSEFHEFT IE MY ER BE SRR
R E S BRI RN Table 7 Effect of different concentration of ZnSO4 on
Table 5 Effect of different concentration of ZnSO, on the amylase activity of Festuca elata seed
the reduced sugar content of Festuca elata seed % mg W « g 'FW » min !
it hb ¥
Treatment 128 25H 12H20H 12H27H 12H28H 12H29H Treatment 12425 H 124200 1282/ H 12A2H 12820
/mg e+ L1 /mg s L1
0 0. 36aA 2. 14aA 0. 86aA 0. 86cC 0. 92bcB 0 586. 27cB 724. 87¢C 620. 75aA 406. 26aA 232.12¢cB
100 0. 39aA 2. 08aA 0. 70bB 0. 69dD 1.03bB 100 625.66bAB  908.83bB  564.79bA  457.59aA  254.03bcAB
200 0. 18bB 1. 11bB 0. 50cC 0. 70dD 1. 22aA 200 637.03abAB 1 083.51aA  445.52cB 398. 03aA 286. 06abAB
400 0. 19bB 1. 26bAB 0. 86aA 1. 03bB 0. 83cB 400 664.55aA  880.85bBC 621. 50aA 423. 40aA 283. 86abAB
800 0.21bB 1. 29bAB 0. 48cC 1. 36aA 1. 21aA 800 651. 96abA  887.44bBC  596. 58abA 448. 47aA 316. 14aA
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X ,400,800 mg/L AbBEAR i & F X R BR G 5E 2 K
SEF W ERT,100.200 mg/L Ab3EAL 52w TG, B
J& %6 3 KX,100,200 mg/L 4b3RH)VERY B 515 71345 TR
R AR B T B A B KO B E S 4 K &4k
HEXMNBEFHADE; LB ARKY, B 100 mg/L
AbFRAN £ 4 B VE B Bl RS T R TR R, oA,
800 mg/L AbFIRFIM B2, Z5REH,ZnSO, LbHLS5 VE
Fy Bl S 1 TR, ZnSO, ¥R BE I — & (B I, VE KD Bl I
JIHR R T R
3 Zig5itie

ZnSO, AbF R LIFELE & F 36 FhF W &, BRI H &
FRMFFH R NEFTE. KIRER ZnSO, AFHIE
TRFEFMTFHRIER, B EWMHERKA R, B
BtV FEE 1 T Vo » U1 4 P 15

ZnSO, Zb¥RJ5 PR T = £ BRI o JER B
77,5880 T Ve B TS ). PP RE R BLA T,
TR Bl VE A 40 A%, SR AL S IR R TR B BB IR L e R RN
&AL EZ R, MY IERNRERIEE 3
KB e B-UERYEE 2 28, b B-UEM G A G , o VEK B
RHEFES . R T kit R R Bk R
B, T B K 90 1R AR M UL o-YERY B . B,
ZnSO, Zb¥RJG o-VE KD B 1E 1 T BT BB 2 BUR £ Fh
FRFFRTHHEZRREN,

In SHEEFHEM TR EHSEE AR, IR
I PTH  AL BT R R S B B R, 5 R R
RNV R Bl 15 IR R AR OF )& L AT BB B T AT R
W AEFE#E T KBRS, MR A FAFHE k. 3
RIS, A0 BRI SR A B R T R S Ak B

FIFhF N ER BEE TR = A K,

In BREFFFHNE A& & TR,
W R A B R AR Y & &, (R U R R A 2
TE .52 BEL, 0 FF A B K

RE In XREFMFRHE AT —E RN,
BFFIRES A, XM ES R Zn A —E MW 3ZH,
ANATFESRE In 5 RN TE, ETHELR ZIn X&E
FERXEAERKMEm, AR — PR

SE Lk
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Effects of Zinc on Seed Germination and Physiology of Festuca elata

YU Feng-ming' ,LIU Yu-yan? ,ZHANG Hai-rong'
(1. College of Life Science and Technology , Hebei Normal University of Science and Technology , Changli, Hebei 066600; 2, College of
Horticulture and Technology , Hebei Normal University of Science and Technology ,Changli, Hebei 066600)

Abstract: Taking Festuca elata ‘Liegou NO. 5”seeds as the test materials,the effect of different concentration of external

source zinc on Festuca elata seed germinating capacity, germinating energy,the protein contents,the reducing sugar and

total sugar contents and the amylase activity were studied. The results showed that Zn inhibited Festuca elata’s seed

germination,reduced the germinating energy. Different concentration of Zn had a certain promoting effect on the amylase

activity and the soluble sugar contents,but lowered the g-amylase activity and the contents of soluble protein and reducing

sugar at the initial stage of Festuca elata seed germination.

Key words:Zinc stress; Festuca elata ;seed germination;physilology
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