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Study on the growth adaptability of north American crabapple introduced to southern China
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Abstract: [ Objective ] Explore the adaptability and ornamental value of north American crabapple cultivars grown in
southern China, and provide a theoretical basis for the effective introduction and cultivation of new crabapple varieties.
[ Method] Six north American crabapple cultivars ( Manus ‘ Black Jade,’ M. °Brandywine,” M. °‘Profusion,’ M.
‘Royalty,” M. ‘Strawberry Jelly’ and M. ‘Purple Gems’ ) were grown in southern China, and their phenology, orna-
mental values and heat tolerance were recorded. [ Result] All six crabapple cultivars were able to germinate, grow, blos-
som and bear fruit normally in southern China, and specimens had high ornamental value. Over the summer period, we
documented leaf damage ( shrinkage, curling and scorching to differing degrees) under high temperature conditions.
However, plants were able to physiologically adapt to these temperatures owing to the high thermal stability of their plas-
ma membranes, and the effectiveness of both their antioxidant systems and their osmotic regulation. [ Conclusion] Growth
of north American crabapple cultivars in southern China was affected by high summer temperatures ; however, physiologi-
cal regulation allowed plants to complete their normal life cycle. Plants exhibited phenotypes with high ornamental value.
Of the cultivars, ‘Black Jade’ performed the best, followed by ‘Brandywine’ and ‘Purple Gems. > We show that cer-
tain north American crabapple cultivars are suitable for introduction and cultivation in southern China, and specific culti-
vars can be selected according to individual requirements.

Keywords :north American crabapple ;southern China;adaptability ;introduction and cultivation; heat tolerance; phenology
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Table 1 Temperature in the test site from June

to September C
A YR mean temperature K3 extreme temperature
month i Ik [t} IR
maximum minimum highest Towest
6 28 22 33 20
7 34 28 39 24
8 34 26 38 24
9 31 23 36 20
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sion”) . W&’ ( M. ‘Royalty’ ) . FRFEK ( M.
‘Strawberry Jelly’) F1 < £ % 4 ( M. * Purple
Gems’ )6 A-HT L db 36 15 e 5t B, 81 3% b 43 Sl A i
4 BJ.B.P R.SI PG, F20154F 12 4 1 H5| A
INZRAA G YT X, B AP 100 A%, Y958 2 4R A4
MRIGHZ T o 25 W RoRR AR I [R] A [R] >R FHAH ] A% Fpe
B H i i AR A RAF, Joie I
1.3 A%
1.3.1 44 30 23 5 ML m)

TEREVL VG A MOl B2 5 P At 56 ¥ 5 A T 5% 5
[ PN A A 1 B R 45 50 8K, AR ST A 3l F
2016 4F 2017 42 22 P AF FE AT 9y e 3 AOUL B4 P4 0L
DU R 1 W, I AR R A 0 ) J DAEE 2
LI ZE - A S ARG , LA R R — T4 1 1
(R ELAARRS ] A LI 48 s = B AL 46 LR JLAS I



% 6 1

iy A, A USRS 6 b BhrE R T HLIX (9 5 | AR5 75

W09 2R 2R AR 24T ) R IR (2 5%
R FIF) LRAERITIA (W 5% BIAETT L) BEAER]
W (W 25% BT I AT (WA 5%
TERAEIRIE R i g% ) RV (TR HER ) R R
VI CRITF R ) V& I (BOR A 5% 1
M IR R ) o
1.3.2 @ P

Dt 6—9 AAIES A& 424k, T
2017 4 6—9 H, & H 10—15 H BEHE B — K
T 12:00—13 .00 X} 6 Fpdt3E 58 S Fh kAt i =2
FHNERIE 25 H Sl AR AN A% 3 R A7
18 B R ARSI 1) J5 A, SRR bR B e (it
o I BE A R TR A

2) AR AR PR I E . XE0E SE T 2017 4
5 1 15 HXFACSEMH GRS 4~ 7 15 42 i
i ThRie, F 6—9 A RIS (6 A 16
H7HI15H.8 H15H.9H 16 H) X hric itk
TTRAH B UCRHE 10 F, OABEARIR VK AR N IE A7
T A PAE AL FR bR AT AE

JO R P 0 A SR FH PR 52 53836 MDA & £
FHBACE L 2R 1, SOD 7% P € % F§ NBT i
311 POD 5 P 52 SR FH BACat Ay i 1oy f 21 Y
D7k CAT 3R 2 2 R 2= () ik, ] i v 2R
2 5 SR % D s vk nT s R
0 5 R Y 9 i s O R ) S R T R
PEET =L B LU A 1 min PAEAE 1 pmol JiE
Wy A N T e B il

3) dtme g e e . T 2017 457 H 15 H
FEURXT 6 /> 5 5 Al SR HGHE B A 38 | S FE iR B A ot
HE(CK) [ 50% , CK A4} BEAKSFE | AN AR AT AR 1 BH Ak
B, F 2017 4E 8 H 15 H RS L4 (8:00—

11.30) , >k Li-6400 i #5 X SR 22 e & 42 (Li-
Cor, 2 [E] ) HFRHE T 200 5 2R G000 5 308 B B %o eI
O AC SO N th 2, BTl i B Sy AR A
RERARIR 130 ) BH 26 3 ~ 5 35 A7 1E 8 M, B
AR A 3 Bk, MR, S HE CO, WRIE N
380 wmol/mol , A& 25 C | & B R GIR A
Ji 4 1 800 .1 400 .1 000,800,500 ,200,100 50,20 .
10 F10 wmol/ (m”-s) , M EHALEHE R P, b
M 7 i 5% 0175 1 T I A L il e il
1.4 HEAIE

K1 SPSS 19. 0 Fl Excel 2007 &% #4740 7
B geit LK,

2 HRES

2.1 deEBEERETTHRAYIEE

YIS 5 | T 5 T 2SR 2 H BT
DL A5 | R0 Ak B A RS AR AR 0 | 5
T 6 A~ b 56 15 5 i A ) fige 00 W0 0 45 2R DL 3% 2,
SRR G IR 6 FhIb 56 51 r B HL X Y g
WHIZE R JTAE S5R SE U ETR S, 6 Rt
FFHAEr B A ZF P e 2 Arp ) R
MIFE 2 AN A2 3 A A JFERITE 3 H £ 4
Ay SR 48 A 9 A FHIE 10
A bAy, K IR R a2 AR (M.
‘ Strawberry Jelly ’) | * %8 % 17 (M. ‘ Purple
Gems’ ) Fll %> (M. ‘ Profusion’ ) , fE 1% K A9 5
AP 8E K (M. ‘Black Jade’ ) . H 22 (M.
‘Brandywine’ ) | AR o HERAER A SRR
CREE RO CCRERREG R R
KAy HAERYR

®2 deEBEWERHNN

Table 2 Phenological observation of north American crabapple H-H
WIZER eI fRAERI  RRAEWIN BERN HEESR R ey
A initial initial leaf initial initial flowering initial falling  initial fruit initial fruit initial
cultivars germination spreading blooming period flowers hanging setting defoliation
date date date date date date date date
R 02-21 03-08 03-27 04-01 04-07 04-09 08-16 10-09
M. ‘Black Jade’ (BJ)
e 02-18 02-28 03-23 04-06 04-10 04-18 07-18 09-29
M. ‘ Brandywine’ ( B)
i 02-24 03-08 03-14 03-23 04-01 04-06 08-20 10-09
M. * Profusion’ (P) ) . ) ) ) ) ) )
CERE 02-21 03-03 03-26 03-29 04-06 04-12 07-25 09-20
M. ‘Royalty’ (R)
BRI
M. * Strawberry Jelly” (S]) 02-18 02-28 03-03 03-22 04-01 04-07 08-20 09-29
g7
REA 02-16 02-21 03-08 03-14 03-29 04-05 07-10 09-20

M. ‘Purple Gems’ (PG)
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Table 3 Observation of ornamental quality of north American crabapple
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Table 4 Monthly dynamic changes and adaptability evaluate of leaf external morphology of north American

crabapple from June to September
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Fig.1 Changes of membrane permeability and concentration of MDA in north American

crabapple from June to September
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Fig.2 The physiology and biochemistry index in north American crabapple from June to September

2.5 £RBRRERAZHETARILEEZRMLIT
Bz #h L4 IES 5

FEADE IR 38 A 0 5 75 2 6 4> E T 5 i b
G N iR IE S 8Nk 5, th3k 5 AT LLE
A3 AR 22 [ B D' i R i 2 AR 2 MO A —
25t BRI EAR(P, |, ) T ) 5
AHROEABE S BI RN, 6 AN SR 22
WP, R, CERE R P, RN U
Mo AN ROE S AR I RE T fesik , 6 RO FRAY P,
F/MBF R 22 > 85 A7 > R > HA
SRR > EW > FRE  OBAMER (P, ) BEREH]
RFNWRE YT B PER SR 55 6 NS A p ) ¢ 585
A1 B P TR/, CEERERE 1 P, K, 6 AL
M Py KRANDUT O  FEREIRVR > F 08 > B

> HERR > B > RFE A, A
(P ) BERS S WLHE ) A FH 3806 1 RE 1555, 6 AN 16
FeShAPE 22 B P, ROR, R Y
Py B/ 6 Y Py NI R 112 40 >
SRR S CBEC S LR > REA > HAER
VR o M TR () SO T AE P X 55 06 A
FHRETIHI RN 6 A S A | < 5540 1 m oy
R, R 1 gy /N, 6 DI 9,0y KNI
PR R > B S S > TR >
BERR > G  WEIP U A (R, RE S [ A
WHERE F B AR ATE ST AR ML KN, 6 AT
e Ahrh ) FARERVR Y R, K, 1 EHL ) R,
B/, U ¢ AR dEFE A S AR e T SIS REA
VIR 22, ¢ 22 46 B B 2R A s i #E



% 6 1

iy A, A USRS 6 b BhrE R T HLIX (9 5 | AR5

79

FHHYIR R 6 AR R, KNI A ¢ B4
B > B > BFEA > FR > EH >H
R5 EXET 6 NMLEEEMMLNL LSS

Table 5 Characteristic parameters of light response curves of six north American crabapple varieties in exposure

ML

rll—lll *TI n, max/ PLC[’ / PLSI’/ Rd/
varieties (pmolm™2-s™") (pmol-m™2-s7") (pmol-m™2-s™") Mgy (pmol-m™2-s71)
BJ 19. 056+0. 056 BCh 29.898+2.017 ABa 1 753.17+12.574 Ab 0. 080+0. 002 ABb 2.13+0.061 Bb
B 22.320+0. 675 Aa 23.161+1.673 Bb 1 839.987+15.279 Aa  0.078+0. 003 Bb 1.512+0. 112 Dd
P 14.336+0. 819 Dc 31.154+1. 881 Aa 1 791+18.019 Aa 0.065+0. 003 Cc 1.818+0. 068 Cc
R 17.521+1.122 Cb 24.718+2. 657 Bb 1 515.5+28. 865 Be 0.077+0. 004 Bb 1.786+0. 056 Cc
SJ 17. 684+0.753 Cb 33.642+2.051 Aa 1 498.79+9. 946 Be 0.076+0. 004 BCb 2.406+0. 127 Aa
PG 21.332+1.104 ABa 22.997+2. 604 Bb 1508.2+10.712 Be 0.091+0. 002 Aa 1.93+0. 045 BCc

I BPHFREAF/ING FEFRIR P<0.05 2253 BEKT ,ARRIKE FHRER P<0.01 273 BE/KF, TR, The different small let-

ters after data in the table express the significance at P<0. 05 level and the different capital letters at P<0. 01 level. The same below.
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Table 6 Characteristic parameters of light response curves of six north American crabapple varieties in shade condition

Prep/
(pmol-m™2+s7")

A P/

cultivars (pmol-m™2-s71)

P/ R,/
e MAQy :

(pmol-m™2+s7") (pmol-m™2+s7")

15.239+1. 668 Cb
12.181+1.633 Cb
17.013+1. 633 BCb
24.504+2. 858 Aa

BJ 16.931+0. 249 Bbe
19.225+0. 183 Aa
16. 764+0. 245 BB
R 19.014+0. 817 Aa
SJ 20.169+0. 851 Aa
PG 15.135+0. 838 Be

23.494+1.225 ABa
14.326+1. 697 Cb

1 454.69+14.085 Cd
1 452.387+19.867 Cd 0.076+0.002 Bb

1 554.347+17. 153 Be 0.083+0. 002 ABab
1402.117+5.039 Ce
1 972.993+12. 568 Aa 0.081+0.002 ABb
1 408. 83+7.352 Ce

0.082+0. 002 ABab 1.234+0. 082 BCed
0.984+0. 193 Cd
1.337+0. 107 ABCbc
0.067+0. 002 Cc 1.598+0. 163 ABab
1.781+0. 082 Aa

0.084+0.001 Aa 1.197+0. 080 Ced
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