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THE ENDOGENOUS LEVELS OF INDOLE-3—-ACETIC ACID,
ABSCISIC ACID, AND ZEATIN PLUS ZEATIN-RIBOSIDE
IN CULTURAL SHOOTS OF CRATEGUS SCABRIFOLIA
AND THEIR ROOTING RATIO

HU Hong, JI Ben—Ren, DUAN Jin—Yu, LUO Gui—Fen
(Kunming Institute of Botany, Academia Sinica, Kunming 650204)

Abstract Cultural shoots derived from adult and their seedings plant of C.scabrifolia were used as
experimental material. Endogenous levels of IAA, ABA and Z+ZR were determined by methed of
enzymelinked immunosorbend assay(ELISA). We also probed into relation among the plant
hormones mentioned above and different rooting ratio in cultured shoots derived from seedings
' and adult plants of C.scabrifolia. The experimental results show: The endogenous level of IAA
depends upon individual line. The balance of IAA and Z+ZR during the course from seeding to
adult plant is multiform, when endogenous levels of IAA increase and Z+ZR decrease, it is of
benefit to induce root in cultural shoots derived from abuit plant. Conversely, it is dis—advanta-
geous to induce root.The endogenous level of ABA in all shoots is at lower level, and no remark-
able difference between the one derived from seedings or adult plant was observed.
Key words Crategus scabrifolia; Tissue culture ; Rooting ratio; Endogenous of

phytohormone; Indole—3—acetic acid; Abscisic acid ; Zeatin plus zeatin—riboside
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EHAEFHROELRS, I THESALMBENBIMMEA B, SMFHEI R [F #2850 9 5 AC Lt
MY EE RN —REANLB TR, BRAMIN THEARA 5 AN R R KT REER B TR
REFRZED, —FE LARER LS KD B B EERLETERR, SFENUERERAR
BEHESERR, REENZEAERNRREKF LESHFEERMER, SHERRETSERNES
M3, XTRRATGUBGE, EXFHMARERD. SHRATERSHYNERRSBEMN, WETE
EEA X, XA EEHEE, TERMEYHERE. fRSEERLABINENE S NR KF
RMERERT. HAEMEANEED R SIERENXRABETRMOE L. FLREIRILERMA%E
VAERH IAA, ABA ¥, ZR P WEB G RMNEE (ELISA) RARAEE, RffRt, RE,
GFSHA, HEBRFREY N ERERET 7k LRI,

ZEIWE (C. scabrifolia) AHFERSREMMER P . ACIRH T Bz 85 WS FRHE K IR R
R BRI MR RO SSAE R MAMER, FBSHAENARFPUREREINER, B4 ELISAWET
XE S IAA. (Z+ZR). ABA RE/KFE,

PRI

HWYME SR ILHE(C. scabrifolia)i I RTERBIMIE, MR EAERE, Wit ER —EER1 4
Ak, FBRKE (BER, 20-304), HS (BFEH, 40—50%), C5 (®#FEE, 80—90
F), 18 (E®E#X, 1004 L).

1LEGX 4 BREBVERZRBERRIRFH A, SEFBIXEHRKRMLER: (1) BUEKERE 2om £
HEHRMERER: (2) BUEFRELL EABRE SR A AR R P IRBOR 8 BT

2B IR 4 R BTG R BRI SCAE W M, IEFBRIMMARNIHR. SETHERNE
HRBOEATRR, BB b, :

HEMP R REMAL R g #ENHEYMMLBERE, B, UEHE Img/ mL THEERE
(BHT)# 80% FEE4LH 3 Ik, 4K 10mL /g FW 1 /het, 1EIR. #. 80% FEEREMIT Sep—Pak C
RAKESG, SOCHUEREFR. BIAKBRRYBSS N 24 (BRE 0.5z HEEWIR), ENE
FE—B il ORI (Z+ZR) Wik, 3% 0.2g / g FW MAKARHBEWRZ B (PVP), Wi b
W, KIBEMETMA KH,PO,0.1g/ mL E#)M K,HPO,.3H,0(0.92g / mL E#%), FHBERE, LM
ZEEERAAR 3K, SOCHMIERT ZMZEESFS, BL0.15mol / L MBEERE il pH7.2(PBS)E A,
B, O IAA F1 ABA f4ifk: WEBEKERY pH £ 2—3, “E¥REESE 3K, BEEXT
G, AERPRPGL, # IAAABA HHEi{k s IAA-Me,ABA-Me, #T. LAPBS E%&. il

SERA () ERE: ALRAERE Paris LYEYWHRBAKBEHERER (PP) /ERHEIKE,
44515 IAA. ABA. ZR BBt ®, 78%] IAA-PP, ABA-PP, ZR-PP. {EXEHIF A 40 FLAHR
], Q) B—Hilk: LEBEHELET IAA-IgG, &l ABA-1gG, &Il ZR-1gG. Bk, FLREH
%. Q) Btk —H: AP IL¥%RY [gG-HRP ALK E M.

%1 REGTED 1AA, ABA, ZR R A B ¥
Table 1 The overall recovery of extraction procedures for IAA, ABA and ZR

WiRY syl 4 TREK
internal standard overall recovery(%) C. V(%)
JAA-Me 89 6
ABA-Me 100 0.5

ZR 90 4
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)3 ELISA BEA{, BEE " RN NS EHTHNE. StHEEQMBGHR DG-3022 BE
SRRIM (KB TE).

MR MRYE B ELISA 4 518 & T %4 IAA-IgG. ABA-IgG. ZR-IgG 4% 3 %¢
IAA-Me, ABA-Me, 1 ZR MRIRSE, HAH S 3 M ENRERS. RE 1. 2. 3. HE L.
2. 3 PR 3 MR KRR Y 0.1pmol, KMAAWIERE L 0.1—S0pmol, WEHECEBFERMR
BUE.

MRREUIRAEIBR I AFRIES S TR REGI R+ JAA. ABA Fi ZR (S EIlER, BE

5

1.

REAMBERESN £ R 5 AIRBERE P IARBREERRE, 2 50E 1AA, Z+ZR,
ABA ISR, SERRYT: 3 PR I3 IOV HE ARE 415 SR DR B4 20 R VK P40 0 B0 ) R B0 AT AT
KRR, WHEA4—6 . BLOHRIBESLE LR THRY, WEERETRN,

3} s}
1 2 2
2 2 1 &
g R=-0.990 8 § :
. .
%‘ % 0 '50
20 -1 "~ 1
-1 .o=2 -2
Ty i 1 :
. 3 1 10 100 pmol 0.01 100 pmol 0.01 0.1 1 10 100 pmol

B 1 IAA PR RN E R IR B 2 ABA Ml REMERMFREME 3 ZR MRl ie Rt

Y Hh 2R

Fig. 1 Standard curve for IAA ELISA in the Linearised form.; Fig. 2 Standard curve for ABA ELISA in the

Linearised form.; Fig. 3 Standard curve for ZR ELISA in the Linearised form.
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Fig. 4 Dilufion analysis of IAA extraction; Fig. 5 Dilufion analysis of ABA extraction; Fig. 6 Dilufion analysis of
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SERIRE. 15, WRBK, ERENN4%; MK S CESUNFT H S/ 1 5.2 @aERE,
%2 TR 4T RRTEFRA EREGERH 20 XE0R)

Table 2 Rooting rate in different culture shoots from four age adultand seeding plant of C.scabrifolia

(20 day inocultion)

P S i AR Bt R K fﬂﬁﬁ &Jﬁfg
. Age of adult L Tested No. of | Rooting No. of | Rooting
Material Origin of shoots
plant (a) shoots shoots (plant) | rate(%)
4hG) 50- 50 100
K% 2030 f(a) 62 19 31
%1G) 50 50 100
HS 40730 Hi(a) 156 92 60
4G) 50 50 100
s 80 B(a) 66 22 33
() 50 50 100
)
1% 100 fFLE (a) 56 2 4
a: adalt W, j: juvenile Z74E#t

2.ELISA i R4ER
M FEIBRR S S RER Ao 9 — A, 7EF— B EISHRE SR, difh. W2 BT
TRE, DIHBRRGIRE, &3 REFAENE, BT 4 MR, 3HRENABKE, ERLEI—
5.
%3 ZRWH 4 MERTRFERAI AT TAA KEGEER 20 XFHT)
Table 3 Endogenous levels of IAA in different culture shoots from four age

adult and seeding plant of C.scabrifolia (20 day inocultion)

WE AT 2
# K HERB A gi;;g;ﬁ/)wuL FEWEE P T analysis of items
Origin of TAA levels (Values pmol / 50uL pmol / g.FW
Material shoots Average levels | Average levels T & BEM
from three assays) T Value | 4+ #
K ¥ Eal0)] 1.7 23 28 2.3 46 0.81 o
20-30 %:(a) Hi(a) 28 25 26 2.6 52 T=4.303
H & %0 42 3.5 4.6 4.1 82 4.98 o %
40—50 % (a) Hi(a) 1 1.3 3 1.76 35.2 T=4.303
c5 (@) 7.3 88 6.9 7.6 152 0.67 REE
80 4F(a) Hi(a) 98 7.7 74 8.3 166 T=4.303
15 46 6.8 56 72 6.5 130 6.07 P
100 £ LA L (a) () 81 78 8.6 8.2 164 T=4.303

AR 3, ROTERE, WRIAA KFE—MREBAEY. DARKRADRDERERE IAA
K¥, BEREHEMNAREKT, K2, MBHER IAA KPERME, RENOREZRIE U n=4 %
WO, EANBRRT, JAA WEKFRLHE, FERBERZEONSE, E, M IAA 0%
RARF LRAH SEROEDHHAKR, BRIHER T IAA B RERERA R, HHBER TR
R IAA B REARAE, BREKRERRORRMR. Fid. 4BFF IAA WEXTKF, K&
BRARE IAA PR FERRMEN AR BREDEN SRERZ MM BERM, RALTBELS
W H 81 SHEAR EOERURKA. HSNRENSHERMEL, IAA KTBERE, ARKER: |
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SHBER SHERML, IAA KT BEFE, ERERE. K5, CSRFHSHFRZE IAA K
FRBEER, EREPE,
F4 ZHLHE 4 M RATRF RN AR 2+ ZR K FOEM 20 RENE)

Table 4 Endogenous levels of Z+ZR in different culture shoots fromfour age

adult and seeding plant of C.scabrifolia (20 day inocultion)

Z+ZR & WEBA T
R FRKE pmol / 50uL 390 5E 18 T T analysis of items
Origin of (3 YKl 5E 1H) pmol / 50u. | pmol/ g.FW

Material shoots Z+ZR levels (Values | Average levels | Average levels T & BEH

from three assays) T Value | 4+ #F

K 5 #10) 1.1 13 1.6 _ 1.3 26 6.4 B ¥
20-30 #-(a) H(a) 42 32 41 3.8 76 | T=4.303

H & £G) 1.6 0.8 1.0 1.13 22.6 1.63 REE
40—50 4 (a) () 20 1.0 27 1.9 38 T=4.303

ol =) 4G) 26 1.8 22 22 44 2.9 R
80 (a) (a) 1.59 1.1 1.8 1.5 30 T=4.303

15 #1() 48 40 — 44 88 7.5 8 %
100 £ L4 k(a) Bi(a) 1.0 1.3 19 1.4 28 T=4.303

F5 EELE 4 MRRTREIZFRA AR ABA KEEEM 20 XENE)
Table 5 Endogenous levels of ABA in different culture shoots from four age

adult and seeding plant of C.scabrifolia (20 day inocultion)

T 4 #7
ABA %% pmol / 50uL HHEA
s 2 3 31 (3 oI () - 10 % B Rl T analysis of items
Origin of pmol / 50uL pmol / g FW
. ABA levels (Values T E
Material shoots Average levels | Average levels
from three assays) T Value | 4 #
K & £0) 0.6 0.5 1.0 0.7 14 3.44 RE%
20-30 %(a) Bl(a) 0.1 02 0.15 0.15 3 T=4.303
H & £10) 12 12 18 1.4 28 1.3 REE
40-50 4 (a) Bia) 02 07 20 1.0 20 T=4.303
Cc 8 #0) 0.8 094 1.06 0.93 18.6 3.25 KE%
80 4F(a) (a) 06 0.83 1.0 0.8 16 T=4.303
1% #0) 1.2 1.1 1.3 1.2 24 0.26 e
100 4E LA F(a) () 09 1.8 06 1.1 22 T=4.303

& 4 PR ZR K FERR F R ZAZR ME TR, EAALREREZENIE, Z 5 ZR WX RN
K 44%, BUAT ZR WiE KPR Z+ZR %, 5IAA KR, Z+ZR EHRRBLHEER, $IFERE
BRI, RBZBEITHEES, B4 KE ERAESERE Mk,

MR SEE, 4 MERAK ABA 43K EEL T —MEKF, xRS, RITANH TS
HEREY, FEEBRERK, BATF—MEEGRM. BESP, XE-MFEHFED, BF ABAK
REMBKREYER S REMPERBEA S BEY, FRFEEA, ABA TRERASSERX—4AHT
B, FRIZWURZ EDREAOEEE, BE 2S5 S/, BFKe.
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#6 AFIAAS Z+ZR X R
Table 6 Relationship between Endogenous levels of IAA and Z+ZR

oK (Z+ZR),/
TAA, / 1AA, IAA,/ (Z+ZR))|1AA, / (Z+ZR),
material (Z+ZR);
K5 1.12 2.94 1.80 0.7
H & 0.43 1.67 3.6 0.9
Cc 5 1.11 0.68 3.5 55
I 5 1.26 0.33 1.5 59

£7 AEIAA. Z+ZR SEHUERER T RERN LR
Table 7 Relationship between endogenous IAA. Z+ZR and rooting of culture

shoots from adult plant of C.scabrifolia

_ HEH W T 557 A%
O T analgsis of items Rooting
material
IAA,/TAA;  (Z+ZR),/(Z+ZR),  rate(%)
K % 0 + 31
H & — 0 60
c5 0 0 33
15 + - 4

0: BRERGHEMZENERRLBELER, — RENANBRELDEREEBD; + BAEH A B E A E
WBEME 0. shows: there is no remarkable difference between seedings and adult plant.— : shows: endogenous levels
of plant hormone decrease remarkablely from seeding to adult plant.+ : shows: endogenous levels of plant hormone in-

crease remarkablely from seeding to adult plant.

RgER 6, RIMERE, BARRN—AEER IAA / (Z+ZR), W HEBATF 1. RERHARE
B4 IAA HXTRAT, Z+ZR ASHEAKCR 0 SRR (B RS RIEBER R RRL, £EAH
REOBHE. MREIWMTRINHHNEET HE, 180 IAA KTFOABSEROELE, B
IAA, /1AA;, (Z+ZR),/ (ZHZR); K HE R 5AEMME R, RIER 3. 4P TEMIMER, BE
AR SR LG —F 1R, MEKTFREFE N+, BERBRN~, EBELRH0 M
W SERERERS, HRRDaRE—t, Bk,

MR TEH, TAA, Z+ZR SFHBE S RERERNED DTA FIIRR, SO 0 BAER
HEP, #FIAAKFRBEAR, ZRKTFBERE, XMEEFHTESER, M1, £ IAA KTER
ERE Z+ZR ATHXRE, WAMTFHESER, WHS. CBHIAA, Z+ZR HBRA BETL, @K
SRR ZHZR BB EME, BIAA BWBEL, C5, K SHAPENERES, TR Z+ZR BREE
ZHOHAER, HIAA DTFRERNEHET.

KBS, DURM AR R 4 MR PREE RS2 R0, RERERE X,
BAEMFEZHTRMABIERNGR. RITOENZASHMHERER, 28X —7.

8 * x ™
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A NEW CULTIVAR OF THE GENES CUNNINGHAMIA
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RRiBAZAR (BBOEEM)

Cunninghamia laceolata (Lamb.) Hook. cv. zhaotongensis, cv. nov.

Truncus infra mdeium nodis valde incrassatis; folia breviora, 1.3—3.0 cm longa; strobili et semina
minores. .

ZRBAFE S, WK 2200 m, #32 92233(Typus). A THREMXAKE. &6, RIL. ERF
£, ¥R 1300—2300 m,

ARETHEEFER: HTHPRUTRBARENY; HEE, K 1.5—3m; BRE. HTHMR

I,

B ASURRRKE, SEESSES.
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