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Effects of NAA, Ethylene and 6-BA on Apple and Characteristics of
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Abstract: 5-year-old apple trees (Yanfu 3/M26/Malus hupehensis Rehd.) were treated with three
different plant growth regulators to study the effect on fruit setting, which were a-Naphthalene acetic acid
(NAA, 10 mg - L"), Ethrel (600 mg - L") and 6-Benzylaminopurine (6-BA, 100 mg - L) respectively,
and all the trees were labeled with °C and "N to determine the characteristics of carbon and nitrogen
utilization. The results showed that fruit-set rate was obviously lower than control when sprayed with 10
mg - L' NAA and 600 mg - L' Ethrel 14 days after bloom, while no significant difference was found on
spraying 100 mg - L™ 6-BA treatment. The "°C and °N distribution to fruits of NAA and Ethrel treatments
were 1.11%, 1.22% and 0.39%, 0.33% respectively, which were lower than control (9.12%, 7.29%),

while the *C allocation to roots and branches were higher than control significantly. Similar regulation can
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be seen on Ndff of NAA and Ethrel treatments, the treatments improved the leaves, roots and branches
duty ability of °N, and reduced the fruits duty ability of ’N. The '°N utilization rate was increased by
2.35% and 2.37% respectively when sprayed NAA and Ethrel compared with control, and the treatments
promoted the vegetative growth and the duty ability of N photosynthate of the roots, leaves and branches,
while no significant difference was found on the "°N utilization of 6-BA treatment.
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TRIGAE LRI 6 TS B A SR AT o R0 5 AR R s 3/M26/° 7 BEESY, FRATEE N
2m x 3 m. RIGHEE AL 8.69 g - kg, THAZ 24.38 mg - kg, A AR 56.61 mg - kg, AL 32.63
mg - kg, M 210.55 mg - kg
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I AR FATEA OO 3 (RS R 20 Bk, JL 4 ASA0PE: 0P O3 [R) 45 805 KD NAA (10
mg - L) 24 H (600 mg - LA 6-BAC100 mg - L™ )4 (Duane & Wesley, 1990; Byers & Carbaugh,
1991), FALFRYY S Bk, PbRES, FH 3 W AEAFIR I 3 BREEAT PC A PN WhRIE

F 2014 4E 3 H 14 H#HT N bsid, 70T 40 cm AMSRRITE N 20 em A2 47 FIFRIR
W, AEV BRI AT 10 g PN - R (EHALTIIERE, FR0 10.21%). 70 g JRE . 38 g A
HE. 80 g BRIRPH, NS L RIBERRBEK 4 L.

T4 A30 H C&fe)h 14d) TR ES S mm i (Duane & Wesley, 1990) 43l 15 #1204 H
S5 Z A A AT A AN B AT, BT N N1k, WU TS A, 7 d JEIEA AR, JF
SHFANA L) 3 HRIEATHE PR PC brid db e
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HAR TR CRARE) T PC BREE (3°C, %) = (R #a/Repg - 1) x 100, 31 R sy =
BC/C wa» Rppp ARG ZAIFFAELLE (Repp="C/"Cppps A 0.0112372)

Frickid BC F£/E: BC (%) = (8C+100) x Rpgp/[ (8"°C +100) x Rpgp + 100] x 100 (fff
B4, 2008; FaEE GE, 20105 A S, 2012).
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#aeE Be i B (mg) =Cix (PC% - 87C%) x 100.
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FEE M EAE, 2008).
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WE, 2008; FraiE 4F, 2010).

e 1 AT 0L, WL 6-BA ACBIRHIME & 28 e PC M REA 8, RIAM A E&E, ETRZ,
R . NAA 5B A ST PC SRR KRB R A, %, Bk, Rsemb;
RAR PC MR W m TR, 2 BRI 3.01 581 2.72 4% Hse BC i BT, 4
BN 1L11%H 1.22%. KW, B NAA 5 2RI aes 0t PC RI7ER R R E, T i 4
serpiatin, SRR SR RIS 7% 58 4 R T IV R

®1 TEEPEKEHFNE#SHEE °C HRENYM

Table 1 Effects of different plant growth regulators on **C partitioning rate %
KIEFE Treatment - H Leaf H & Root FF Trunk £ Branch 5L Fruit
Xt Control 51.92+090b 5.35+0.38¢c 19.26 £0.53 a 13.92+047b 9.12+042a
ZJ%F) Ethrel 53.96+093 a 1456 £0.48b 11.30+0.44b 18.57+0.52 a 1.22+0.28b
ZR LR NAA 53.09+0.87 ab 16.12+0.46 a 10.08 £0.39 ¢ 19.06 +£0.49 a 1.11£0.25b
6 - FEERIEIS 6-BA 51.65+0.90 b 5.68+0.38 ¢ 20.10+0.54a 13.43+047b 8.69+0.41 a

T FSIARRENG FRE IR 4 SREF2E S B (P <0.05).

Note: Data followed by different small letters in the same line mean significantly difference at 5%.

2.3 AREEYECFHTFNER[E NAf BRI

NAfF FE AR RS B AERE A2 e 2 N B %8s B BRI DTk R, S T RIS T e
kLN IAE RS ) OBE W, 1990). fHF 2 WAL M. HRRFIR NAff Rk 246 R A
NAA KbHEE 25 T X AT 6-BA; 17 A5 NAff (B U 2 I T X R 6-BA, S5XTIELL, 37l B R T
0.63%11 0.47%. KWW 2151 NAA BEFE R AR R AROE PN AR RS, BRI Sext PN
WALV EE ST, IS FRY I Z AR R BT E IR Tis i, & T RLIE Ry
e AT A

&2 FEEYDEKEHFIEKSSEE NI ERRE

Table 2 Effects of different plant growth regulators on Ndff %
JbFE Treatment - F Leaf R & Root F T Trunk #% Branch M9 Fruit
X} H& Control 0.55+0.02 ¢ 0.32+0.03b 0.42+0.01 a 0.38+0.02b 1.17+0.17 a
ZJ%iF) Ethrel 0.95+0.11a 0.51+0.01 a 0.43+0.03a 049+0.01a 0.54+0.12b
25218 NAA 0.84+0.05b 0.53+0.02a 0.41+0.01a 0.49+0.02a 0.70+0.03 b
6 - “FILBES 6-BA 0.52+0.02 ¢ 0.33+0.02b 0.41+0.01a 0.38+0.01 b 1.04+0.07 a

Ee FPIARFRNG PR R 4 MR B 2257 B (P <0.05),

Note: Data followed by different small letters in the same line mean significantly difference at 5%.
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FASEh PN Ak PN BRI TR R T IR EUE R A Y 10 00 A B AR 2 BT (R R A
20 %%, 1986). A 3 A, 4 KEIAAASE PN HECRIEA S, RIChH A hRE, AR
2, Bzfgd. HIFE— 8 & AP 2 5. LR NAA AbFEER ST N 20l B 50 T 0 TR,
S TR T 95.5%F1 94.7%, HALAS FALIIREER /N, BRAESEAN, 6-BA ARBEA A H 50T I 2= AR AL
MERE /N o W, Wil LI AR NAA, AF TR R/ R St R, Mok 7 ) A s FR a8 &
PIAIHC, e 23 SR SRR AL N AS 2 7%
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Table 3 Effects of different plant growth regulators on **N Partitioning rate %
JbFE Treatment - H Leaf 2 & Root F T Trunk £ Branch W52 Fruit
X H& Control 4218 £0.68 ¢ 2240+ 1.14 ¢ 15.18+1.23 a 12.95+0.94 b 7.29+0.89a
ZJ#F) Ethrel 4530+ 0.69 b 2823+0.83a 11.69+0.77 b 14.45+0.07 a 0.33+0.09 ¢
25218 NAA 4759 +0.66 a 26.00 +0.86 b 12.01£042b 14.01 +0.49 ab 0.39 +0.06 ¢
6 - “FILBES 6-BA 44.10+0.60 b 2281+1.52¢ 14124053 a 13.38 £ 0.54 ab 5.59+0.19b

e FSIAFE/NG PR RS A PR 225 W2 (P <0.05),

Note: Data followed by different small letters in the same line mean significantly difference at 5%.
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H1& 2 7] W, NAA AP RRE R N 1 F) g i a
FI 0y 5.84%, 5 ZARAIATL (5.86%) 257 A §g5: b
B E; NAA FI 44 R Ab 2 5 2% & 1+ X 1R Jﬁ% 4t b
(2.49%) 5 6-BA (3.33%). 443 3 th¥iudin, Fgor b
T LUE B NAA I ZH R4 5 S PN AIE SR H
AE IR BLR BAR, W AR RFIR S8 4% 8
PR, S SRR o N AL B Gimy SN Naa oPA
BT, TR N R R
ThE . 6-BA AEEEH BERCR . Fig. 2 "N utilization of the four treatments
3 W

THNMEREZ (1990) WK, & ERERIE 14 d 1 20 mg - L' NAA, WEREHK
SRR, LR A 40% A o FEL0E HREAEN (4 H 17 HD Wi 600 mg - L 2 RIsiAE
MR, WS 6 d e RIMER, R RAEKEINS (FridkE %5, 2000). Duane fl Wesley
(19900 &IL, HEAES5 14 d Wit 6-BA W] 2 FBRAR G e R AR I, IF HARm s it . Al
Hh, W5 10 mg - L NAA 1 600 mg - L ZGAIHIALFE, AR SERAL N 40.22%H1 32.19%,  ELXH I AT
T 40.25%7F1 48.28%, MMM 100 mg - L' 6-BA 5 AL RA 2% o U ARG VG A, 10 mg - L NAA
fE k3 PR AL SR, T 600 mg - L 2 A KB g R AOR, Wi 100 mg - L' 6-BA 7EIR K T
PP AR RIS 2 2 R R OR, SXmTRE S S S Al 25000 A o8 P I [ B s I I ) A [l A 5%
(Greene etal., 1992),

NAA REFR R, . A GElgEB 48, 2011), Struckmeyer il Robert (1950) fff5i3
W, Wi NAA #5007 R 5 S 7= 8 B E AW se g, RS ik &9 BT
R R 25 TR 1 IR PR RIS . AREG I PC A1 PN UKL, IF S NAA AR A
M B PC A1 PN IR B TR, RS NAA AEHR S PC il R AT TR, M
6-BA ALFEN S50 I E W3 25 5 6-BA. MG HI K NAA ALFRHLS PN /)l 2K T . it
NAA FIZWER G R . W RIS FE a8 B C N B RSB B TR 9z, IR 5 R A mkik
EUINVEFRTEF, N FER LR K FIPIM, 1989).
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AR HEORPEVETE . RS PESE CGEIE/%, 2007). AIRKE KL, NAA FILHF) b 314 SR
A NIRRT R 6-BA AL SXHRLE, NAA R ZHA A FEAG R T4 5 PN FF]
FAS. HERRE, Wit NAA RICKFIG, BER. MR RIS R o PN AR R Jr 82w,
B B R e et B IR, (I8 R s B BRI A B A ) 58

AR 5 R, AR AR ALY, WO NAA FIZIEHR], s T &8 IR a8 5 5 Rt ik
FUE TR SE AN 2 PR AR R R o A TR T R B PE IR, ont g 2 AR S50 1K
EARARGGE T HE— DTt T ARG A o ) AR AR A7) PR AR SOk #E 7 — IR L, %A
RELA) A AR A 5 7R W58 Tt AN ] S SRt e PR3 R P A P AR ST 5 2 I S B AN AR ], B At iy 4
B GRE F7 70 B s 25 7 L2k 310385 P AA SR AR (R R A AR IR BE AT A et — 2P
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