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Effect of ethephon on absorption, distribution and utilization of nitrate-nitrogen
by T337 apple dwarf rootstock seedlings
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Abstract: [ Objectives ] The effect of foliar spray of ethephon on the absorption, utilization and distribution of
"N-NO, by seedlings of T337 apple dwarf rootstock was studied, to provide a reference for its rational application
in apple production. [ Methods ] The seedlings of T337 were used as the tested materials in a pot experiment, in
which the nutrients were supplied with Hoagland nutrient solution containing 10 mmol/L of NO; . The seedlings
were cultured in normal solution until 10 leaves, and stopped nutrient supply for 7 days for ethephon treatment.

The ethephon treatment concentrations were 200 pL/L (E1) and 400 puL/L (E2), using water spray as control (CK).
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Seedling samples were taken at the 0, 4, 8, 12, 16 days for the measurement of the root activity and the activities
of nitrate reductase (NR) and glutamine synthetase (GS) in roots and leaves. At the end of experiment (20 days
after treatment), the absorption, distribution and utilization of "N by seedlings were determined. [ Results ] The
root activity of each treatment increased first and then decreased with the prolongation of the experiment time, and
reached the maximum at the 8th day. The root activities in E1 and E2 were significantly higher than that in the
control, and that of E2 was significantly higher than that of E1 as well. The activities of NR and GS in both the
roots and leaves of all the three treatments increased first and then decreased within the treatment period, with the
peak at the 8th day. The activities of the two enzymes in the roots of seedlings in E1 and E2 treatments were
higher than those in CK, but those in the leaves were higher only within the first 12 days, and became lower
afterward. The NR activity of leaf in E1 and CK were higher than that of root during the monitoring period, while
the phenomenon only appeared in the first 12 days in E2, and became opposite from 16 days to 20 days. Ethephon
treatment significantly increased the biomass of seedlings. The dry leaf biomass of E1 was significantly higher
than that of CK. The root and leaf dry biomass of E2 were 87.0% and 28.8% higher than those of CK, and the
root-shoot ratio of seedlings was significantly increased as result. The "N utilization rates in E1 and E2 treatments
were increased by 3.44 and 15.32 percentage points, and the root distribution rates were increased by 33.3% and
67.4% respectively, compared with CK. [ Conelusions ] Foliar spray of ethephon could affect the activity of
nitrate reductase and glutamine synthetase in root and leaf of T337 seedling, increase the biomass and root-shoot
ratio, and lead to significant increase of the use of nitrate nitrogen and increase of the distribution rate of "N in
seedling root. Among them, the best result was treated with 400 uL/L ethephon.

Key words: ethephon; apple dwarf rootstock seedling; NO; ; absorption; distribution; utilization

FOERWIER A E R AT ILTRREEFRILR BRSO T8 R R, VAER RO

Z—, TECRIEAE ) IF 8 FQIHR AR i 1 i Oy 1 B
EEIEH . 15 & A EUR LR AT DGR SR A 1 7 77
AR ML, BEERM R O AER, SR
SRS a5 i, EE TR S e A e
RS R R TR, R A AU
FHEE 35 400~600 kg/hm?, 24k [E 41 it & & 1
4~5 52, 3 2 0 ENE R A CFBUE P AR,
117 .5 5| R P45 05 Y ISR S5 T A — R R
T T HFSE KSR TR ), SR el AT R
Z, SFEGUIEH R, T ENE i g TR
bel - M AR MR, PR b R T, St
AR SR AN A RN, T BURHEIE R, I,
AR A5 Tl SR S A 2 T T R, D A
LT R 4 v A R R AR 2 i SR A
R R AL, SRR R T RS R R R S
N

MR CIF R — R R SR,
ANSLRE RS 1 R A K R RIS N PR A, T L
MR 5 00 R WSO R AR AR S e i, S
PRXF 743 B W SR 803 2 UIAR OGS, (H2: B TR ¢
LIFEMYEFRCRAAZ LR MER L, &
AT 22 TR0 4 KR EC A R LAt g ] 9001 A 40 i g AS

A HTARY) ACC (A B N PR IR) L3Rl LT &
KARFRETE T, 3R R W PR 52 = AR
FIG 7, DTG SRAE R X 57 53 0 WSO A FH RE
7 0~120 mg/kg SRR 4 Fp+IEEUKFE R, 200 uL/L
SRR BRI AT LU IS i S AL B L RO
HHE . HRAY R AR RIS, fEAR
HER 78R SRS, M R AL B S IE R 22 1 5%
MRV RICR T g 20

AR LB R A 7 i IR AR AR T337 4
B E A RE, 3T HE R T it A R i R 8
JE Wi (nitrate reductase, NR) F12& 2 Bk i & Al B
(glutamine synthetase, GS) {4, DARAZRWIL. 7
TC AR T2, DL kg SRR A 7= 4 B rh U v A
FI IS B AR BoR B %

1 MRS
L1 RISt

86 2017 4F 39 JIE AR L K2 22t
SR ETT, LASE SRR 1 ARTE T337 Ly Ak g b

B TFANETER M AU K ZE 9 A A m, 2
A RIFBFNRNEEAR — B Wi e TR,



1206 R R S 25 %

M 15 4L, BALEM 3 bR, B 45tk BEIMAE
IR 3 Lo S 1/2 ¥R Hoagland S FRM AR 77 7 K
Ja, BB ISR 25 K, BE UL R 7
K, VIHFELI R TP IAE A, TALBRES o5 % AR
Hoagland IR T iE1785 5% . LA Ca(*NOy), (L
TSR A, FRER 10.16%) R E T2l ME— A
V8, FHE A 10 mmol/Lo 435X &y i - - e 35 7K
SR o RS T TR R R ORI, A
FRICER TR S Ry o it & H g i .
IR TR BE N . E1, 200 uL/L; E2, 400
uL/L; XFHEAmEE K (CK), B MEHEE 4k, &
FR VAR KSR 4 REE, 535100 AN
Ab AR R T SR R R R R A R A R (NR)
A AW A B (GS) WM, I TS 20 X
HURESTHT Al N IR . A3 AR o
1.2 #H#mERESNE
121 AW AR 9 BRI, RAA
b =R B DU e (TTC) il , O 28 fr) 3 Ji it
JE [pg/(g )RR AT I,
1.2.2 HRIEAJEREEE  ARR A R b iR R R
il 6 PR 2 B G AR TR AR IR TN 0 30 45 b B A i
LT A8 A AL S W TE 540 nm P T B R Wi ig
EbnEh 2 B, AR NR T M [pg/(g-h)].
1.2.3 HREBA G REAM A P&
i TG 2 1A 0 2 2 RGRA THEAS S5 1 vk, 43 4
R A AN R, 5 SOV ATP IR,
AWER], B, BERRINE 540 nm 2R OGE
HKZFon GS iHPE[A/(mg-h)].
1.2.4 4N Rk, rBCAFIH S AbEE 20 d A
SNARCHEEVE T, TR . 2K =8,
TE105°C FA%H 30 min, KE/E7E 80°C THLTEE
. FEMAARGHE BRI IT 60 Hif, RA)5%%
SFH, MESE N FENHE SR E. Fhde
ALK E A BN E, "N FEEE D ERR2ERR
PRI T AFSE B A MAT-251 S R 7 2 gAY (36
EHEJEA A M
1.3 HIEAIE
FEIEA
NAff (%) = (FEPIHES PN FEJE % - 5N HRFE
&£ %) / (IERFFSN FERE % — 5N AR FEE %) x 100
BN R (g) = Ndff < 8vE 2% (2)
WEEAR (9 =WHEEYE (9 x ASE (%)
RIEFIFHZ (%) = "N i (g)/iiit s (g) x 100
RAIET TR (%) = & & B AL i i) A i

() / WA (g) x 100
I KR % H SPASS19.0 #4785 % 7 2543
Br, LSD ¥E#tf7 255 B RS . e A B 2R
Microsoft Excel 2003 #E17 R R4, KR HHIE N
I £ PRUER
2 iR 55r
2.1 BRI HERRIERE M
R R BT 2 B AR 2R 06 1 AN R R
] s T Xt B (8] 1) A5 A B 2R 795 7 i A L i) A28
KEIE LT FREMBEE, E5 8 Rl Kk
B, HARAGHNZES B2, E1. B2 2355
M 19.68% F 63.40%, TEALHESS 20 KN, E2 43
LIHAR R TG ) — EL i TR A X e
120 r OCK OEl mE2
100 }
80
60 | < 'H b
40 a c a
20 bm
i1 Ni
0 4 8 12 16 20
i 7] Time (d)

1R 235 77 Root activity [ug/(g-h)]

1 BIZWEFIE T337 ShERARIEN
Fig. 1 Root activities of T337 seedlings after
ethephon spray
[T (Note) = Jyt b AR 57 3R AH ] B JUIAS [+ b 2 [ 22 e
# (P <0.05) Different letters above the bars mean significant
difference among treatments at the same time (P < 0.05).]

2.2 Z&FIXHEHEERTREE (NR) SEM RS2
2.2.1 ZIEFIXFUE SRR A JE A (NR) I M 19 52 i)
REPRIS 8~ 12 KN, % A4k B & i ik A
NR 6P & X, 725 8 RORNIRIAL# Ay it
NR 76 P35 Bl KAE, PSS ) v B 20 1) Ak B
B NR 36 P43 50 He X FR & 17.30% 1 39.38% ;
1M 16~20 KB PIASZLBERT 5 NR 36 M0 5 28T
XTHE, T E2 KRR H ONR SR T E1(E 2A).
2.2.2 CLHEFINIAR R A ER A S (NR) 16 P 1) 5% 1
Fb A5 4 v i RIS 2 3 7 Ak B ) — B 3 ) NR
T, AT BT BERD E1 AL BRZ R A NR S
TE 20 RN —E = TRBIMR AR, M E2 &3 12 K
W NR WE S TIRARR, H 16 RGHR AT



7 1 N, . LASFI SRS T337 S i EW e . A Tc A0 B i 52 i 1207

140 A DOCKEEl mE2 HH Leaf 120 + B 2 Root

— a
a
E 2 120 100 } a
=z 100 b .
8 c a 80 T
o o b
=% 80t a a
o 8 bb c 60 H
w60 f a b a
2 5 0 40 | a b
g 40 c &b bb abg
Mz 2 20 . b
I M I
I
0 0
0 4 8 12 16 20 0 4 8 12 16 20

i} 18] Time (d)

El 2 MR ELEr R AR A HELT R AR
Fig. 2 Nitrate reductase activity in T337 seedling leaves and roots after ethephon spray
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Different letters above the bars mean significant differences among treatments at the same time (P < 0.05).]
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Table 1 Biomass of seedling organs after ethephon spray

AL Treatment # Root Z£ Shoot M Leaf HRIEL L Root/shoot & T H Total dry weight
CK 0.69+£0.01b 1.16 £0.09 a 2.22+0.07b 0.21£0.02b 4.07+0.11c¢
El 094+0.1b 1.37+£0.18a 2.61£0.06a 0.24 £0.01 ab 492+03b
E2 1.29+0.13a 1.51+£0.12a 2.86+0.12a 0.30£0.03a 5.66+£0.18a

H (Note) : [RIFNEHE G A FFREF R BEE] 24 535 5% 1K Values followed by different letters in a column mean significant

differences among treatments at the 5% level.
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Ab 3 Treatment & Root 2% Shoot i Leaf
CK 2523+1.89b 29.57+3.76a 35.09+3.48a
El 26.82+3.11b 31.71+142a 3425+0.65a
E2 41.16 +£0.11a 34.63+0.07a 32.11+1.19a
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Table 3 "N distribution rate of T337 seedlings after

ethephon spray
Kb FH Treatment #R Root 2% Shoot H Leaf
CK 19.48+£1.04b 17.49+3.63b 63.03+342a
El 2597+1.73ab 23.88+320a 50.15+1.64b
E2 3261 +3.88a 23.65+396a 43.74+186b
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7K Values followed by different letters in a column mean significant
differences among treatments at the 5% level.
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