2 %% R 2012, 39 (2): 343 - 348 http: // www. ahs. ac. cn
Acta Horticulturae Sinica E-mail: yuanyixuebao@126.com

|
~

FRMARERERIEH BIESAMRSRET T
2R
EHT, BIE, FRAT RAW, YEE, K

CUZRANE R A bl ZRb A 5 TR e, AR B M SR =, AR % 271018)

Q

B E. AT EA (Malus hupehensis Rehd.). JUBiE3 (M. micromalus Makino). #7- [M.
prunifolia (Willd) Borkh.]. FrimE g3 [ M. sievesii (Ledeb.) Roemer]. ZJbilifl ¥ (M. baccata Borkh.)
ST R, KA PNH NO Bl NH,°NOg 43R (K1 7575, 5T 5 Bl A 1 A= Ktk S Honk NH,NO;
TP FREAS A P ECFIR . S5 W] AR I AT > CEERTE > )\
o> OHmEER > KILLHT MARRTDH, SREK. WRREIUMFELR, RILLFFHRED. 5
FRGAKH I A Z R AR IR A RIT T > FramEr g > RS > K% > RILl#fl+, 5
FRb A A A B R 263 TR AR R A 2, IF B A SR A 2R 540 2 W35 IEA G . 5 FPRb ARAEIE
2B A BRSO IR B 1 N X% 88 B A R IO TR (NOFF) 347 1 A 245 U MR e 4 i 380 11«
FrRid AU, T 2SRRI Noff s, P ERAREAG: Ad S a8, RIDLor 7, 22
1) Ndff 2ydgm, BB it M=, PRI, FRidMESERM S A RSB A Bk

H > R > 2K
KEW: R, RIAR WG ;A
PESHES: S661.1 XEFRIRED: A XEHS: 0513-353X (2012) 02-0343-06

Growth Characteristics and Absorption, Distribution and Utilization of
NO;-N and ®NH,*-N Application for Five Apple Rootstocks
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Abstract: Five kinds of one-year-old apple rootstocks [Malus hupehensis Rehd., M. micromalus
Makino, M. prunifolia (Willd) Borkh., M. sievesii (Ledeb.) Roemer and M. baccata Borkh.] were used
to study the growth characteristics and the characteristics of absorption, distribution and utilization of
labeled ®NH,NOzand NH4°NOs. The results were as follows: The biomass of five rootstocks from high to
low were M. prunifolia (Willd) Borkh. > M. hupehensis Rehd. > M. micromalus Makino > M. sievesii

(Ledeb.) Roemer > M. baccata Borkh. The root surface area, total root length and root tips of M.
prunifolia (Willd) Borkh. were the largest of the five, while M. baccata Borkh. were the least. The
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®NO;-N and ®NH,*-N utilization ratio of five rootstocks from high to low were M. prunifolia (Willd)
Borkh. > M. sievesii (Ledeb.) Roemer > M. hupehensis Rehd. > M. micromalus Makino > M. baccata
Borkh. The ®NO3-N utilization ratio of the five kinds of rootstocks were higher than that of **NH,*-N,
and the **NO;™-N utilization ratio of the five kinds of rootstocks were significantly correlated with root tips.
Ndff value of ®NO;-N of the five kinds of rootstocks were higher than that of >NH,*-N, and the value of
leaves, shoots and roots of M. prunifolia (Willd) Borkh. with >NO5-N treatment was the highest,
meanwhile value of M. hupehensis Rehd. with NO;-N treatment was the lowest. The Ndff value of
leaves, shoots and roots of M. baccata Borkh. with *>NH,*-N treatment was the highest. The leaves of M.
sievesii (Ledeb.)Roemer, the shoots of M. prunifolia(Willd)Borkh., the roots of M. hupehensis Rehd.with
>NIH,"-N treatments were the lowest. The two kinds of °N distribution ratio of leaves were the highest,
while the shoots were the lowest.
Key words: apple; rootstock; absorption; distribution; utilization
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W T 2010 4E 78 L AR K 2 bl & s uli s e (R RN g+, A7 HLUR 10.13 g - kg™
Blf# % 76.63 mg - kg™, AR 27.28 mg - kg™, AT 184.99 mg - kg, fHAK 37.95 mg- kg, FiA
A 16.17mg kg™, pH 6.7, LIEHEE—4EEF BFIZK (Malus hupehensis Rehd.). J\Bs#ESR: (M.
micromalus Makino) . #F [ M. prunifolia (Willd) Borkh. ] 75 ¥F 3 5% [ M. sievesii (Ledeb.) Roemer ],
AT (M. baccata Borkh.) SEAEHUANIAM, MEHCKASEAR ORI S 18 bk, 2 bW, F
2010 4F 6 J] 20 I HEATHINEALET, 25 1 414:4K06 "NHNOs 0.3 g 1 NH,NOs 1.0 g, 45 2 4Kkt
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2005), [)IHEFkRIE N GR RN 0.84 g, T WEIRAS 2.28 g. XUEU B AT F e e MAMALINEIVE T, fE R
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FHEAFEE (%) = B8y B MNENE O I Z R S & = x 100,
H] Microsoft Excel 2003 1 DPS #1484k 7M1, 2 LR LSD vk
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5AMGAT, ML (5. ) TR MR ORD THREBHENLE TR >
R > SRS > BB R > At T GR Do MRAIBERE, M IR SRR,
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Table1l Biomass, root architecture parameters and root activity of rootstocks

o ERTRRIR 0 NI ROR

= > il 2 2N zZy
Tk /g /g Fiitlg MRLERI/cm ML K em LIREN Y *&%/ﬁﬁl/ }
. . Total dry Total root Number of root (mg-g~h™
Rootstock Dry weight Dry weight weidht surface area Total root length tins Root activit
of the shoot of the root 9 P y
- 26.12+0.26b 10.45+0.24a 36.57+0.36b 564.73+25.16b 221656+37.24c 2619.67+9495b 133+0.26b
M. hupehensis
AN 3% 2244+0.73c 869+030b 31.13+0.44c 51861+6.85b 258851+5655bh 2377.33+336.89b 1.52+0.03b
M. micromalus
W 30.92+0.80a 11.07+0.19a 41.99+0.68a 699.73+34.47a 3227.78+169.57a 3500.33+127.91a 1.58+0.10b
M. prunifolia
BT R g L 21.92+0.15¢c 7.75+0.27c 29.75+0.34d 507.98 +35.02 bc 2 281.99 + 106.35 bc 2 614.33 + 14558 b 2.18 +0.05 a
M. sievesii
Akl + 9.75+0.20d 6.16+0.30d 1591+0.25e 412.92+39.30c 2103.10+134.18c 2273.67+201.23b 1.66+0.03a
M. baccata

H: W—FNEEEER R Z S IL 0.05 K RE. T,
Note: Values followed by a capital within the same column are significantly different at 0.05 level. The same below.
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Table2 N utilization rate of rootstorks 1%
fili K Rootstock NOz-N NH,*-N
B4 M. hupehensis 8.06+0.70 ¢ 6.14+0.57 ab
J\KZi#E5 M. micromalus 6.77+0.01¢c 5.33+0.08b
¥ M. prunifolia 12.93+0.18a 6.88+0.54 a
HrEE gL M. sievesii 10.91+0.62b 6.24 +0.14 ab
ZR4EhFl 7 M. baccata 3.01+0.32d 236+0.11c
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Table 3 Correlation between biomass, root architecture parameters, root activity and N utilization ratio of rootstocks

Eizg SRR HRIH SR RARWE )
Index Total root surface area Root tips Total root length Root activity
NO;3 -N FJF % NO; -N utilization ratio 0.51 0.84" 0.70 0.26
NH,"-N FIFH2 NH," -N utilization ratio 0.36 0.69 0.58 0.04

*P <0.05.
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KRB B0 PN BRI AE e 7 (S fn, 1990).
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2209 NdFf g ZRJB IR > OB R > SRR > )RR > Mo AR Ndff S8 AR Jb ]
T > )\ > FrEEER > M > P ERETEE.
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Table 4 The Ndff of different organs of rootstocks | %
A NO;z-N NH,*-N
Rootstock M Leaves 2 Shoots H Roots i Leaves 2% Shoots i Roots
S &S 460+0.30b 457+021a 5.41+0.01a 3.60 £ 0.61 ab 3.97+0.05a 3.98+0.87a
M. hupehensis
J\ Mg 540+0.11b 532+1.27a 577+0.90a 351+0.15ab 3.87+0.46a 5.01+0.18a
M. micromalus
W 6.98+0.32a 6.49+1.20a 826+0.21a 2.44+£0.29b 295+0.41a 441+017a
M. prunifolia
ST B A L 6.89+0.16 a 6.45+1.99a 754+0.34a 226 £0.52b 408+1.46a 452+159a
M. sievesii
ZAb 38 5.37+0.34b 490+0.79a 576 £0.82a 418+0.76 a 5.00+0.26 a 5.11+0.62a
M. baccata
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FE P ON AR N BRI T2 RO TR RE R AR Y IR 0 A A A R R TS (A (1
Z0f 2%, 1993). FRICHAE AR AT, PN B R, KGR, ZKdb, bR
HARA T EL Y 63.55%, & ThRid ¥ A& 1) 54.17%, T e Lk 22.23%, KT
Fric ki AR 1) 28.90% (£ 5).

FRiC A EAE M T B3R DURIG LR F o, )W S s 7R 25 DL \Bg il S desr, ARk
W3R 7 fefks FEAR A DL\ Mg S de i, ARAB IR 75K e b e A i o 19 23 i 26 LA AR b 30
e, ORTEREP R RRAR: FEEE T DUB SRR R m, ARAG L A% AR DU\ B R d s, kT
A%, AR T AT Z 0 o & SRR G A AL SR 2SN N 23l % 25 5
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Table5 N distribution ratio of leaves, shoots and roots of rootstocks 1%
A NO;-N NH;*-N
Rootstock I Leaves 2% Shoots I Roots I Leaves 2% Shoots #R Roots
EE S 55.08 £5.04 ¢ 16.17+1.19 ab 28.75+3.88a 54.40 £ 4.16 ab 11.59+0.99b 34.01+4.13ab
M. hupehensis
J\ g g 4967 +7.15¢c 21.49+3.82a 28.83+5.15a 46.47 £ 6.47 ab 17.37+3.36 ab 36.16 £3.45a
M. micromalus
W 71.05+4.12 ab 10.04 +2.01 be 18.91+3.32ab 61.28 +7.59 ab 17.53+9.37 ab 21.19+1.97¢c
M. prunifolia
ST R T S L 60.06 + 3.14 bc 17.45+3.77 ab 22.49 £2.57 ab 4374+ 3.14b 26.76 £ 2.64 a 29.50 + 1.09 abc
M. sievesii
FA il 81.89+2.55a 591+159c¢c 12.19+1.11b 64.96 +7.60 a 11.40+2.03b 23.64 +5.86 bc

M. baccata
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ARG RERY], AFRAS SRR S &S T AR, S8 E S E Emas &+
BEASR, UESERAE AR AR, AT NS R (A 4%, 1987) AL

NOZ-N [\l 3= 22 Eshid 2, ANFRAEY ARG Rl NOsHeI2 R4E, A i NO IRk
EE, SRR 8 R G0 NO WG EB/E T, 40 5k NOs ¥R SR i, RSN ) #5328 R4
i S (Touraine & Glass, 1997), FT LU A& RELRFERT NO3 5 i (WG 1M NH,™-N (11

W ZRAE AN L. NH, N RIEJRZS, S b3k iR ;. NOs-N 4k, frfeT 1%
W, BRI ARRME (FREA S, 1997). WAIESER MRRIITRILEAR, SR

T LM T I, MR K E R AR R A HAT A o A WA ORI E 2
475, 2005), IEHAGEEEINS; BAFITHE FLEY #, NIRRT, WA T 6 Gt L
4, 1987; RAEERIXIIE T, 1989). NOs-N & E WK HE NFEMIIAG, 75 EAEAHYIR N IE R A B
HEARH 5 BT 55, KA T AR AR AR i (1) A (22 A 4%, 1997), ML It NOs-N
P Re i chih B pbes, KA &P e N2 8 JEU K — AN BRAIEE 7 o 3@ AR a0 vh AR i K Tl
ARGk %o it 2 S PR R P 36 B v 1) D AL

ARFFTE TR, BEARRHA R R 5 RRBAAAE R F IEAHKR SR, XHRRZEMRR
W N BT BRI, MRS IRIE IR (NR) FISIEBEG & kB (GS) iR, wl LA [H]
W NOs™ FIT NH,™ (Cruzetal., 1993; Taylor & Bloom, 1998) 15 %; J4MR & NOs (K I 3= %
Berh ARSI, NH, 0 LA AR R AT A (Bowling, 1973), {HARZR 0~ 2 cm Xy NH,
ISR R o kT IR AR R 35 2 T A R, RS EMESERMH R m L& & T
ARG A ) 3= 2 A

5 P RAAX S E M EAZ IR, 2 BCRIR 2 e by AL SAR R %
ZREILFEERME R, BB KmiEg, Egaik, RERRKE, NERENF SRR, HR
SR XSS EAE T R e iy o BT BRSPS R AR KRGS, ARG T RIGLH T, WARKEREE
AT R K, AH LR ZE S A A AE R B8 ) AR T T, X AT B8 T R S AR e K K.
PEER YRR, R, MARLKREIE, SREIFHZLA TSR, (HHAR 2R
AR AE ) deh, XATRESF BRI /N K. )\ AP AL T K, RARA
KiIE, WREOFHREN, A TRICLIHF, SRS G4 EKE. RAulIf-r
Kahdmgy, EsmD, WRARBRAKIE, MEEPFHERRAR, JLRZEr AR TR 68 0005
ToF &, (IR XS R AR B ) feit o ARG 4L R I R E A H R m ik, X 54k
HH I () 3500 DA B I W 2 B L S R P R A O
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