$30 % 4 gl TR EBEE 4 Vol. 30, No.4
2017 # 12 H Journal of Zhongkai University of Agriculture and Engineering December, 2017

DOI:10.3969/j. issn. 1674 —5663.2017. 04. 003

NAA #1 Eth W #3 e M & KR HE ERKIF N

AR, TREKEE, MHEET, B

(1. BMNFR APRFZFR, & RN S516007; 2. FREALTEZRE BEEKRFER, & M 510225)
WE. NWEEZE 2 (1-Naphthylacetic acid, NAA) 158 ( Ethephon, Eth) X35 4% ( Litch chinensis Sonn. ) £ 1
RAERMFE , 7EHA IR IR EE P o3 R I — 2 U=V B2 9 NAA I Eth, 53 B35 FRR K MEFOAL DR 2 S 7% RS
LR EIAERT , GETHAERY I A AT E AL I HE. SR ARH] . NAA R B KR ARSI R A [R1 4L Uk A6 05 117 & I
BB, (HILIT S T B AR, RS 2 AL A& S TR W 1.0 ~ 3.0 mg/L, {25 2 it
TR KIS B BRI 0.5 ~3. 0 mg/L; ALARBTER MR 1Y Eth X 2 SR AR )L B 1 A AR 45
AR AR RN, Horb Eth 3R K0E . HORES 2 HEAE M Y K & FOR B W 40 51 1.0 ~ 5.0 mg/L Al
10.0 mg/L, f2iF 2 GhAD R 2 HEALKY AR R A3E BB VR B 44 1.0 mg/ Ly T4 o 42k Wk 2 (20 0 mg/L) 11
Eth XJ 2 5t s B a0 8 i i 2 e 8 AE K B IHRIER. BtiAh, NAA F0 Eth SRR FIAEERR 2 i fh
7 B [FIHERAE Ky B8 A FIAE R 8 AR S A e T, AF HEXE AN [RIHE A b e S 1 P 3 R o B AN ).
KR HEC(Litch chinensis Sonn. ) 5 EH} 5 ZXLMR; LMkl
HES KD, 5682 XEFRER: A XEHE. 1674 -5663(2017)04 - 0015 - 06

Effects of NAA and Eth on germination and
tube growth of litchi’ s pollen
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Abstract: To observe the effects of 1-Naphthylacetic acid (NAA) and Ethephon ( Eth) on germination
and growth of litchi( Litch chinensis Sonn. ) pollen, NAA and Eth were added at a certain concentration
respectively in basic medium, two varieties different batches of pollen to Nuomici and Guiwei were cul-
tured and the pollen germination rate and pollen tube length were determined. The results showed that
NAA promoted different batches of pollen germination and pollen tube growth of Nuomici and Guiwei, but
the suitable concentration of pollen germination and pollen tube growth in different batches of two varieties
of litchi was different. The suitable mass concentration of NAA for second batches of pollen germination
was 1. 0 =3. 0 mg/L., and that for pollen tube growth was 0.5 —3. 0 mg/L. Low concentration of Eth pro-
moted pollen germination and pollen tube growth in different batches of two Litchi cultivars. The appro-
priate concentrations of Eth to promote second batch of pollen germination of Nuomici and Guiwei were
1.0 -5.0 and 10. 0 mg/L, respectively, the suitable concentration of second batch of promoting pollen
tube growth of Nuomici and Guiwei was 1.0 mg/L. High concentration (20.0 mg/L) Eth inhibited the
germination and tube growth of different batches of pollen in two Litchi cultivars. The results suggested
that NAA and Eth could promote the germination and pollen tube growth of litchi pollen, and the suitable
concentration for pollen germination and growth between different batches of pollen was different.
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K ( Litch chinensis Sonn. ) i JC B TRl 4 K @
(Litch) Fy 3 & A, 617 0 T2 A2 BCIRAE
NEWRZ, BB, Z2HERET R, PEd
AILEZ. b BAEANE T, W H B mA
SEUECDST LA AR BOT B /N
TR SelE, wI5rk 3 Ak, — S 12
Hede, %6 2 2 H ML, B 3 ML E 2 N
2 R R A 1 ~3 d R
SRR O s D AR, 8 IR AR R 20 M AR
FER BB G LMt T+, W 2% £ 2 (1-Naphth-
ylacetic acid, NAA ) 8% Z, 4% F] ( Ethephon, Eth ) if
FIHAES . BRI, B S A —
FE, M HLBR AL 2R 408 AR 6 T 7 A AN R AR 1Y
M. IR SCAER B R SRR R KO A B R A T
JIRE SR, IR, A B SR i R ) T2
K. Kk, WF5E NAA fil Eth X 75 84 [F #ER AR
T3 A T 3 S W0 058 7 5 A A 1) R SR g A6 77 7Y
W, DIRARm A BAER RN Ty, et Bh %
W RAEEE L. HEr, SAVEEIINEY
FRUnw BIoc R . M)A R R SRR s AR 1
B DUEEAE Ry W A& O F R B A
F AR SR 3T i 1k 27 25 1) A 0 A ST O fig
HEZH ARG KME FIEERR i A SRy 320, 1 AL 2)
PRI e it P A I 40 S ok B AR G RE, (H E T
BEXPARAR A FNEE IR 23 I AR 1 e, DL ST g
NAA FiI Eth PRFRZE R A 3875 71565 7 A A6 8 8 & Al
AR I ARGE. AR 7 S HT AR
JERAEERE b, XS BB NE TR AL
K NAA F Eth 53 9 i £ 98 755 57 oF b 31 7% BN
[ R FERY , B AEIRTT NAA F Eth X 25 B AR
WY & AL B A A R R0 S A AN [ U 18] 1Y
DI, DU M4 5 s B R ME R EOR S
Frrrr it s,

RS

L1 ftsra

IR R it o oAy RN T S5 4 R A A i
RAREFNEER , 8RR A 3t g N T 25 B X L £
JEVE S ORI 3 B Pl T i KM AR AR 41
(3L 3 HEAE) Y EEdY], F B 09: 00 ~10: 00
I SRAE W sl i AR A BEAE , B T HE SR LA B
T, Wk AT EICR R AR R A T AR B D B R
i, TR R RO AL NAA A Eth
Wy B AR A R AT BR A .

1.2 RIEF*E
1.2.1 e#r3zsc LL110.0 o/L . 10.0 mg/L
BIR . 5.0 o/L 3EfR A B ARG 77 3, 43 55 0.0
(XTHE). 0.5, 1.0, 2.0 #13.0 mg/L 1) NAA K
0.0(XfHR) . 1.0, 5.0, 10.0 F120.0 mg/L ¥ Eth
P B AE R 5 TR, BB g 0ty BN [+ Joit o VA
FE) NAA F1 Eth 15 55 L W0 T 5 M2 b B 4D
BEEE, FHEBEWNBUS AR, BRRS, #eh
P HbARCAEBE B R B 7 0 . R R e B A
THUEARARE SR LN, LTG0 b ML ARE 1 DAGRFRE
B2, SRIGEI IR 3 h 5 g, RAab 3 IREXR.
1.2.2  fobrdeae 2ot 20 B BEIRAEM 10 BRIV 2 B
A E T FM-103 654 9 B 5sE (TR i e Bk}
HAWRA ) T 100 55K, &g 3 S IE
(29100 S1E¥y) , Geitfek BORAER i L5, 1t
ALK L. AP ERKE AR &, e
W 20 kiLk b, TR E TR E.
TERT W A3 (% ) = W R ALK B/ A6 EEL x 100

1.3 SZitH

IR EHE R Excel 2013 #4758 H50 47,
X 2o R 25 k01T 25 7 A MR

2 #HRE5SH

2.1 NAA XtE 8 A B LR e #5 & B9 520

TETRINO0.5 ~2.0 mg/L NAA [ Fe3kdh, #E
KMEES 1 HEUAEAS T & 3 25 5 X IR ZE s
1.0 ~3.0 mg/L NAA (855 5Erh, KRKRMEER 2 #tik
TER R R R 3 = TR ZERN0.5 ~3.0 mg/L
NAA fEEFRAEE D, RRARRESS 3 #HEUAEM I & 5
WERTAE(P<0.05) (F1). AFEHHKALR
NAA {E i AE Ry i R iR A 22 5, 551
HEAE Ry T AR SE B A 1) B A BT A R BE R 0.5 mg/LL,
TERT I A R 29. 65% 5 fe k2R 2. 3 HEAEH W &
AT R O 2.0 mg/L, ERY T R 5000 K
46.35% F159. 20% . X b NAA XPEE KB A6 B 1)
W & BARIEER, ASFHEORAER 2 2 5 & 138
JRER BRI, 552, 3 HtAek NAA ek & 1)iE
H R R, BORRKREME AL 32 224250 2 #AETT
Ji, B, A NAA RS SN B4R S0 R KK 7
AN A, WM 1.0 ~ 3.0 mg/L ) NAA %0
Ak

FETRIN 0.5 ~3.0 mg/L NAA [l Fe3kd, #E
WRES 1 it U A 9 B 58 3 v TR B FEES
1.0 ~3.0 mg/L NAA [llsgedkrf FEBRES 2 LR AE
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KR e 3 00 258 T B FEUS N 2. 0 mg/L NAA
REFRIEA, FERREE 3 LIRAER B KR B & & T
XE(P <0.05) (& 1). AFEHEK LR H NAA i
HEFERAEA B A ) B A o B v e A 25 57, 2 1 It
TR AR MR 2 0.5 mg/L, FER B &
K 36.66% 5 FRHEES 2. 3 HEAEKY B & ) mm AT
WU 2.0 mg/L, TERYBT R 351 51R 48. 64%
M122.77% . XUEH] NAA XFAEWRAE R B9 8 & HA
PRVEAEF, AREAS IR AR B & 14 3 ‘L o v

ANA], PIEERMERE £ 27056 2 e TP I, it
FH NAA VRSN e s B0 SR i, i 1.0 ~
3.0 mg/L [ NAA #0436,

ZE LRk, NAA REAE A K OME A R R 5 A
FHEACH A, AR HEAS R AL R 0 & 103 B
HWEA AR, 1.0 ~2.0 mg/L {J NAA n] g
FEKBEASHERAEH B W &, 2.0 mg/L ) NAA A] i
PERERRSAHLRAER W &, 1.0 ~3.0 mg/L (1) NAA
R T S R A5 2 HEAE A B &

R 1 NAA XPREREEFNEERR 7 fa 7 52 8 A B HER FE MR R B2

Table 1 Effect of NAA on pollen germination of different batches of two varieties of litchi, Nuomici and Guiwei'

)

W(NAA)/ HANEAE R 0 e REMRAEA i K
Germination rate of Nuomici pollen/% Germination rate of Guiwei pollen/%

(mg/L) 5 1 it First 25 2 it Second 5 3 4t Third 2 1 Ht First %5 2 it Second %5 3 #t Third

0.0( XJH& Control) 16.32+0.82 ¢ 31.27+2.03 ¢ 45.93+0.42c¢ 7.35x1.15¢ 16.18+1.38¢c 12.03+0.64 b
0.5 29.65+1.78a 33.64£0.66 bc 50.00+1.67b 36.66+0.50a 19.46+2.32 ¢ 12.86+0.28 Db

1.0 27.99+1.05b 36.04+0.86 b 51.24+0.94b 33.54+0.79b 32.69+1.04b 13.58+1.01Db

2.0 26.76 £0.53 b  46.35+2.31a 59.20+0.85a 33.26+0.62b 48.64+1.81a 22.77+1.91 a

3.0 19.07+1.43 ¢ 35.43:0.91b 50.19+1.24b 33.10+1.58b 35.81+1.16 b 12.89x0.55b

D &) —F B G A R/INE T 3R 25 5 8.3 (P <0.05) . Different lowercase letters in the same column indicated significant differences at 0. 05 level.

2.2 NAA XMHEHEARHREMEERKNZM
TEVRINO0.5 ~3.0 mg/L NAA [k a3k, K
KMESS 1, 2. 3 HERAEM A B K TR, R
UAEH T NAA i BERR KRG AE R 48 A K e (R o o
WA, 7E1.0 mg/L NAA ZRBER S 1 SEAEH 1Y
TERERK, H404.50 pm; 7€ 2.0 mg/L NAA 4t
FUREE 2 HEAE M e B <, 37183 um, fH
£ 1.0 ~3.0 mg/L NAA BJ55 2 HEAE K3 45 A0 R R] 104
BREZRAREF(P>0.05); 1£0.5 mg/L NAA 4b
BN, B3 AL A R, 28583 pm. X
ViH] NAA 7£0.5 ~3.0 mg/L W ¥ BEAE #E &Lk 16
MAERAERK, RIEARRHCRAE LR A K B
JRi W FEAN[R], PR KRG ME AR 32 22656 2 LB TT

I, B, NAA g S5 4 5 42 20 66 K R 7 B AL
KEAKES, JiH 0.5 ~3.0 mg/L #Y NAA 851k
(#%£2).

FEGIN 0.5 ~3.0 mg/L NAA [y estrh,
URES 1, 2. 3 HtAEk A6k 4 104 BE 10 35 K T X
(P<0.05), 7£1.0 mg/L NAA ZhBERF, 451, 3 4it
T BB BRI, 230k 451,33 F1 221. 83 pm;
762.0 mg/L NAA AbFRIF, 45 2 76845 1k 3 %
K, H441.00 pm(F2). X 0.5 ~3.0 mg/L
NAA XPEERAEM & A K BA R HER. Fik, A
TEHEEE 2 HEREAEAE By B B AR, R TRER R %2
K, PEFEIEHT 0.5 ~3.0 mg/L f] NAA A5 F FH: K
TR E AR,

F2 NAA XEEKHEEAER A MmN S S A LR EHEE KM
Table 2 Effect of NAA on pollen tube growth of different batches of two varieties of litchi, Nuomici and Guiwei'

W(NAA)/ FAREAER K HERAERE K
( L) Tube length of Nuomici pollen/pm Tube length of Guiwei pollen/pum
mg/ %5 1 4t First %5 2 #t Second 25 3 it Third 251 Ht First %5 2 it Second 25 3 i Third

0.0(%f & Control) 150.00 £1.79 d 203.00 £1.37 ¢

0.5 346.17 £0.52 b 358.17+0.93 b
1.0 404.50 £1.51 a 369.14 +2.41 a
2.0 342.83 £2.35 b 371.83 £0.51 a
3.0 319.00 £1.77 ¢ 371.50 £0.66 a

215.83 +1.91 ¢
285.83 £1.58 a 419.17+1.83 b
271.00 £1.95 b 451.33 +£0.69 a
267.50 £1.62 ¢ 287.50 £0.77 ¢
264.31 £0.64 ¢ 285.42+1.58 ¢

39.50+1.46 d 166.33 £0.92 d
200.83 £0.87 b
221.83+1.32 a
198.83 £0.31 b

175.31 £2.47 ¢

234.00 £1.89 e
267.00 £1.08 d
434.67 +£1.51 a
441.00+1.24 b
381.67 +1.07 ¢

D[] — BB G ARG 75 F R 2% 5 8 (P <0.05). Different lowercase letters in the same column indicated significant differences at 0. 05 level.
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Zi LRTIE, NAA REAE R AL FIAL TR P o Fif
IR E WA, HEHT 0.5 ~3.0 mg/L ) NAA
AR HERT R IR 75 B BB A A I
2.3 Eth WEBARHURLH R B0

TEASIN 1.0 ~10.0 mg/L Eth (5336, ¥
KMEES 1, 3 HEUAENS BB 5 R 025w T4 IR A
Whn 1.0 ~5.0 mg/L Eth (85 FR3EHd, FERREEE 2
FERAER A0 KR 5w TR (P <0.05) 5 AN
HLRAER  Eth fedt 48Ry A 1) foe o e A
ZESE, B 1. 3 ACAEM P R AR R W e 1 e AR o Ak
JE4 10.0 mg/L, FE K 85 & % 43 5 A 61. 62% Fl
62.50% ; #5 2 #HLAEN e R AL 1 K 1) d A oA vk

JE 5.0 mg/L, FEHy B K AR50 N 60.80% ; 24
Eth JR B 20. 0 mg/L i, KKK ALK AE KD
ARV A A0 0 AR T IR, 8 s ) A8 B 7 A ) A
F. UiBH Eth 7EBR R B R REAE K 0 &
HAfEBAE N, (e T W (20. 0 mg/L) R4
AR A BAEIER (R 3) . ARMEAER:
Eth fe st 188 A 103G B W A 22 5%, Al REA
ANFHEORAE R BT 5 IR 70 B AR BIRZSA OC. FERK MG
2 MZITMEERITEOCT, B Eth 02 2R KL
BAEK W A, PRt 1. 0 ~ 5. 0 mg/L ) Eth #1
TMEAESZA.

&3 Eth XHRREERF @M 5 RHUR LM & R0

Table 3 Effect of Eth on pollen germination of different batches of two varieties of litchi, Nuomici and Guiwei'

)

W (Eth)/ RN AE 3 1 e 5 REBRAE R K R
(mg/L) Germination rate of Nuomici pollen/% Germination rate of Guiwei pollen/%
251 3t First %5 2 #t Second 2 3 it Third % 1 3t First %5 2 it Second % 3t Third
0.0(%J 1 Control) 33.64+0.93 ¢ 36.50+1.58 ¢ 33.17+1.69 ¢ 38.27+0.84 ¢ 30.98+1.26b 36.26+0.97 ¢
1.0 44.55+0.71b 50.93+1.16 b 51.82+0.98b 57.67+1.76 b 31.23+£0.63 b 38.42+0.94 ¢
5.0 44.19+0.87b 60.80+1.43a 53.33+2.34b 56.32+1.62b 32.45+0.61b 59.72x1.81a
10.0 61.62+1.40 a 36.65+2.25¢ 62.50+1.21a 78.73+£0.50a 43.75+0.98a 47.71=x1.15b
20.0 1.81+0.38d 3.59+0.93d 7.54+0.53d 25.00+1.01d 6.25+0.98 ¢ 3.56 +1.69 d

D 5B BAR G R/ NE F R 25 5 B2 (P <0.05). Different lowercase letters in the same column indicated significant differences at 0. 05 level.

FEVEIN 1.0 ~10.0 mg/L Eth k5323, 4
BRES 1 HEUAE A 19 0 & 2% W 258 T B FEAS
10. 0 mg/L Eth [y¥53e3, Bk 2 HEWR LB 11
B R R 3 m T XM 7EW N 5.0 ~10.0 mg/L
Eth (555 e, B RS 3 HEIRAE M 19 0] & 5
ERTXIR(P<0.05). %5 1, 2 #tAEMTE Eth T
WA 10.0 mg/L 0}, fEMd ka5, 200
78.73% F143.75% ; 5 3 {LAEMTE Eth R K
5.0 mg/L I, fEM W K R, N 59.72% 5 4
Eth Fiet Vi 20. 0 mg/L I, FEBRA ALK AEH 1Y
AR BT XA, BRI W & Z B (%
3). ULEH Eth 785000 R B2 B X R R A LR A8 A
R BA RS E ], fEBs Bk (20. 0 mg/1)
AR R B A B IRIAE . SRR AER T Eth
PRIEFEA W 22 1038 LT e Ve P8 R e e VA S R T
AT REFNAS [RI AL UCAE R I 1% 55 43 1 AR BHDIR B0 A7 5%
PEERRES 2 HbAE BN MELE, Rk, 76M Eth /£
SN SR i EAE 7RG B, e BRI 10.0 mg/L
Eth 558

L5 FRTIR, Eth PEAUR BT 5k B2 6P RR K KL
TR R 5t 5 A TR Ak Ok ARy 1) B & B A AR AR

FH, TR B R FE (20. 0 mg/ L) R I AT 410 ) 44 i
TS HERAERT B . AR RS 2 EEfE ) 52
K, AR SR T Eth (938 BRI, {2 F
REKMESS 2 MEAERY 0 R MG B RV B 1.0 ~
5.0 mg/L, fEHFEERRES 2 ALK A & 0038 B R
J# 4 10. 0 mg/L.
2.4 Eth ¥ZHBARKREHE £
TEVRIN 1.0 ~10.0 mg/L Eth {3533k, K
KBESS 1 HERACH (LA S 2 TR R FE
1.0 mg/L Eth fy55R3d, RRRMESE 2. 3 Lk
BIIERE B R TP <0.05). FoKHEE 1
HEAEBITE Eth Brit W B2 5.0 mg/L BF, 6K 8 5
£, H287.17 pm; 552, 3 #{LAE R 7E Eth T
FER 1.0 mg/L B, B8 & A<, 205k 294.33
wm F1206. 83 wm. KEKMEH 1 #AE1E Eth 5
W R 20.0 mg/L B, 27 2 #tAE M 7E Eth FiE vk
$75.0~20.0 mg/L Bf, %53 HLAEKTE Eth JFii ik
FEM 10.0 ~20.0 mg/L i, B KEH B E/NT
XTI, BRI AR Z BN (R 4) . A
ALK E A Eth BTtk BEARIR], W] RE SAR K
MEACR B A PR ESA G, 1.0 mg/L Eth XKML
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AR E W LE R I A R, B P ik
B (20. 0 mg/L) WIXF A LU AL A 48 AR A 7 AR 1 i
. B, AR ERRREE A A RS2, it
FHEY Eth Btk B A2 1.0 mg/L.

TEGAN 1.0 ~10.0 mg/L Eth 353, 4
WRES 1 HEUAEA B AE 8 8 0 2 K T IR FE s
1.0 mg/L Eth 355, BBREE 2. 3 fitik bk
AR E B ERK TR (P <0.05). AR 14t
M TE 5.0 mg/L Eth fb3Ef, fEMmERK, N
351.83 pum; 552, 3 #{LAEMTE 1. 0 mg/L Eth ZbPRAT,
WM K, 4310 320.17 wm 1 210.50 wm;

FERRER 1 #HEAEHRI7E 20. 0 mg/L Eth ZRBImF, 57 2 it
FERITES. 0 ~20. 0 mg/L Eth 2B, 25 3 #AEMTE
5.0 ~20.0 mg/L Eth ZbBEEF, FERME K E B E /N
TR, BRERAE A K Z BN ® (2 4). WHIA
[FIHERAERY AR K Eth Bk BEAN ], ol R S5
WRAERD A A2 DR S 5. 1.0 mg/L |y Eth X FEIR
BRI AN B A R BA AR, EAEE
JREHE (20. 0 mg/L) i, Eth WX 2541 U< (149 46 87
AR A R, D AR 2R R AL R
BRI AR IR, WA Eth 5 52 A 25 i
1.0 mg/L.

&4 Eth IHEREMERTRMZEARRIEHEERHNZE

Table 4 Effect of Eth on pollen tube growth of different batches of two varieties of litchi, Nuomici and Guiwei

W(Eth)/ HRRMEAE R

Tube length of Nuomici pollen/pm

HERAERE K
Tube length of Guiwei pollen/pm

(mg/L)

%5 1 It First %5 2 it Second

%5 3 4t Third

25 1 4 First %5 2 it Second 25 3 it Third

0.0(X%J & Control) 152.00 £2.70 d 265.50 £2.50 b 195.17 £2.23 b 168.00 £1.33 d 310.67 +2.87b 200.50 £2.29 b

1.0 280.67 £3.09 b 294.33 £1.69 a 206.83 £2.73 a 337.17+1.10 ¢ 320.17 £2.39 a 210.50+2.13 a
5.0 287.17£1.69 a 230.67 £0.58 ¢ 194.50 +1.81 b 351.83 +£1.39 a 254.67 £0.70 ¢ 145.33 +0.75 ¢
10.0 274.50 £1.20 ¢ 167.33 £0.98 ¢ 156.83 £1.66 ¢ 341.00+2.43 b 196.00 £2.48 d 123.83 +0.75d
20.0 31.17+0.27 e 23.67x1.26 e 66.50+£0.76 e 67.17£0.55e¢ 12.50+2.57 e 87.50+0.86 e

D [ — B EAR S AR/NE R ER R 22 5 B2 (P <0.05). Different lowercase letters in the same column indicated significant differences at 0. 05 level.

Zi ERTIR, Eth FEAR 5 8 I AR A RS A
WR P AR BRZ B BB I AR R B A SR EVERT, 268 1 4t
WHETE 1.0 ~10. 0 mg/L Eth i, 7] {2348 45
AR B2 3 ERMUAE 1.0 mg/L Eth {48
BYE AR, 2 Eth FUEWE D 20. 0 mg/L i, A
MHISRORAEE AR, E R B R P S 1 1E
B B AERTSZHE , iAY Eth BTt ik BN R i
1.0 mg/L.

3 WigELEL

TEERENET, ZRAEMTER S, Fmmi & 54k
K2R | FESk MRS I R I SR 2. Yk
S SE A AT, RSk R THFL IR b R B
WY, AR THRE R I RALIER & 2R A K s
1O A KR R T A HE 7 AR R Y
BRI R, KT A R, =k, NAA
ST A A AR MY W KA L HEVE T, 7 ME A B TT I
(TR BEARAVR) Wi A= 4 15 50 NAA X 75 ke 45 R A
W ER AR, AT fi 8 R B, NAA
XA LL L RS R W S B KA LE K 3
5 4k FET e A DI O S 5 25T kg B
AR A AR AR B R AR, T LA

BOTAEH A R B BORAE R K R AR, B AE S
HORAE 5. AlEe A B, 0.5 ~3.0 mg/L Rk
JE ) NAA REE DEAT KM R BR 75 B AE Ry i e, 5
SRR AR AE T B G RAR L TR, AR
B B, NAA (@3 A R L U AE 43 8 A 14
TR SEAR , ELIR— i A AL 19 e R i
WEBAEAME. ik, S T et ek B A
BN, ZE BRI NAA X P ol Fif
AN AE Ry 8 A AR HERSCR AN, T BB 75 B
R E FRIRBL BT B AR, 3 EUE A2 BUIRZS
AR Foh, 0.5 ~3.0 mg/L B NAA figfe it
FRAKEAIE R P ah Fh 2 B AE R ARG, XS5 A7
LB O0.1 ~ 1.0 mg/L NAA RRfLHEAT B T 4 |
2P Uy MR & T A8 3 /T Pl 7 Al R A A A I 4G
SRR, MBI A, FTRES b A A [ 5K
AR, NAA (2 35484 W e AR 48 2 K 110 o
EIREA L, KRB ATRES NAA (EHEAEA (1
R PEHAEHE KPR A G, AT —
T REARREAVEERITAE ] P o 2 #HEAE T 2
e, P, TR PR RER 2 HEAE R IT B s T
TR 1. 00 ~3. 00 mg/L iy NAA - DA F45 2 it
WEAE IR 520K G SR 20 o HL b AHE U ) M A 52
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K, D[RR FEAEAE TR (W i (R AR, nI kB G
TG NAA JoT v B2 DU 5203 32 K

Eth 277 J VR A 77 B A ) A 8 5 71
HOoMBEE R IG. L0 ERERAER 2,
TSR ERK, RERMIT/E4559: . Eth B
e & SHemEAR, 5 ~50 mg/L Eth Xf3%
R (Malus pumila) FIFEN B & 55 4683 8 A= KA A
PERD, A R L i v S S A L AR
kI, Eth 7ERAE R (1.0 ~10. 0 mg/L) B
PR KA LR 9 5t o 25 A2 AN TR R AL A 1 15 &
TR E AR BAESEAER]. Eth 4 355 5 Fh AN [H]
HEUACKD B & 38 B BT VR B A AR 25 5, BRI
Eth X[ A6 52 A NAA 51 5 2%, Eth 22 i1
FHAE B 5T f Wk BEAEAN [ IR ], DL RO [R] 30 A3
PRI ZRIA—, XA AT e 408 1 A B S AN )
A REZIN A AT A O, WA RFiE— 22 Bt
8. MIEEACK & AL B A K Y T RR R
AR AT R FIVEE R R S R0 2 HEAEA 14 FiAE
KR, BT Eth BrE ik BEAGER T 1.0 mg/L.
Eth 745 5T 5 W B2 (20. 0 mg/L) ), X g o 4%
LR B AR R B A R 8 AR R BRI R /R

RS B i, NAA R Eth 7835 8 B A
WEFE RIS, WA B AL NAA F1 Eth 1
J R4 A 20 1200 me/LB | AGREh e, {2
ERTAMEFEE R W 5 Fh 25 SR AR R 1 & FAE Ry 8 2E
1 B B LT, NAA 1 Eth 5 i i i k3
43R 3.0 F110.0 mg/L, # NAA Fil Eth {ENEE4E
SRS P o R o i G K T i AR W A AR
AR BRI B NAA F1 Eth FIR 5 AL B A F)
THEACH R AR E AR, Hib, ZHEEqRE
PR SAG I 5 AE S 2 AL T U0 A BR NAA
F1 Eth #1757 AE.
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