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Evaluation onthe tolerance of apple seedling rootstock
resources to iron-deficiency,salinity and alkalinity

LIN Bing-bing, HAN Zhen-hai, WANG Yi, WU Ting, ZHANG Xing-zhong"
(College of Agronomy and Biotechnology/Institute for Horticulture Plants, China Agricultural University, Beijing 100193, China)

Abstract This study focused on the genetic variation of the resistance of apple rootstock resources among different
species, populations, lines and the segregation within the same lines. 2-year-old seedlings of 20 accessions in 8 Malus
species and 1-year-old seedlings of 81 accessions in 16 Malus species were subjected to iron-deficient, high-salt and
high-alkaline treatments. Chlorosis index, salt injury index and alkali injury index were also investigated. For M. sieversii
and M. baccata ,the genetic variation of the 3 traits among different species was larger than that among different eco-
geographical populations,and it was about the same between lines and among lines, while the segregation of the 3 traits
within the same lines was more remarkable than that among species. A significant correlation between iron-deficient
tolerance and alkali tolerance was detected in Malus germplasm resources, which was not significant between iron-
deficient tolerance and salt tolerance or between salt tolerance and alkali tolerance. Besides, M. ioensis, M.
xiaojinensis and M. prunifolia were successfully identified, displaying strong tolerance to iron-deficiency, salinity and
alkalinity. Tolerances of apple rootstock resources to iron-deficiency, salinity and alkalinity differed substantially among
different species,and there was also an obvious difference among eco-geographical populations, lines and individuals
within the same lines.

Keywords Malus; seedling rootstock; germplasm resources; iron-deficiency stress; abiotic stress
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Fift J5 ¢ YR E AT B30 R PP AN R R BT R AR F A
HELALA

SR A ) ) 0P AR T R R () 2 AR
Xof 40 A 3R AD AR 25 A A RIS A R T B Ak 3R R
R B 12250, /NE i 5 (Malus. xiaojinensis)
A R 10 R I TR SRR BE 7 5 AR B ] B Al R
IR 3 (M. robusta) . & G 25 (M. hupehensis)
B RE 1 b A T 1L E F (ML baccata) T BRER
ey 22 Bk e fb e Em Y, Xb 15 B BLEN A T £
PERY BRI R W A ) 1Y 32 3 22 5 B3, HorpoF
(2 A4S 09 ER 3 45 UL Sy 0. 157, 17 A% I i 36 (M.
pruni folia) (L1 = Mg 52 (M. sieboldii) Fl j5 B 41 31
(M. sieboldiid) )i ik 0. 60 DL ML X 39 5 fifi A Tiid
RO AE J1 K/ Y R 8 E R B, 3K B T (M.
zumi) /G Y R E F8 AR/, Dy 0. 106 ~
0. 158, T &5 ¥ 3 (M. pruni folia) B 558 3 45 505
ik 0. 886~0. 898,

SR S AL DR 22 BT (] 2% 52 2 L Ao 1] 2 Y
B R B R A R L RS T
W E M. X micromalus Mak (i &AL X SEH)
FAER M. X soulardi Brite (BRI 3 X SEHR) /N
M35 M. X Sublobata (FkT X = M35 /K
% M. Xrobusta Rehd CLLFH| F X #k ) Bk JH i 3
M. Xzumi (Matsum) Rehd (F 1 3] F X = M-
£ DR P & i 1 I S & 1 I o 3 S QLY
toringoides) 35t 1l 22 4% 1 02 78 i i 52 5 B 2R V6 5
(M. kansuensis) ML 5 (M. transitoria) y= 4%
AF BTG R BT DL AR i 4 45 2R A R A S et
T S AL A TS 52 e T R PR A i g 2R A o AT 5 B AR
Vi S A RL TR 5 P A SR g S T

SR AE ) ol P JE R )8 A O A B R o R iR
SEHR (M. sieversii) BSR40 XA 7 A JEBE 180 17y #
it 28 BT 5 5 a8 A% 22 R M e B 38t 4% O Ak B DR
EL A 5 B SR B AL 2 AR R R R R R N R R
LR KT B R A S R B AL N IR X
1) S S R SR B R 83 1o MR Z R T
FER TR 16. 9 00 1935t A% ZREVEARAE TREIRZ 0],
R T AN T) b DX L - JE R ) 6 T o e A A7 7
ETE =L

SR A A I TE P B DA S B AR R R
{75 AR 22 3 5 I A 4 A AL A 1) A2 S B2 K, g HL
JERE P LA R bkR 2R 1) 2 () — R 2R A AS [ R R (] 4
Ror B WAR 320 % 3 5 s Al W 3 AL 2 R

WEFER W] (L 5E 7 Ja B PN 8 AR 22 B Ak Tk R F
76. 40061 s A A A7 i K P LG ) ) 38 b i S (ML
hupehensis) 9 A~ HF 1 Ji BF N A7 75 4 5 B9 3815 8
S N SR LA AR PN T R B AR AR Y
B8] 73 B » 0T L S T £ B A0 55 5 L v A58 L 555 AR
55 5 Rhit Eh GRS A L Xb/N G IO A A S AR
FR S ek 6 I P A S A I X T AR 4 i ik
g LA R I S A EAR D Z R A

AR USSR 8 il AR BT 81 ) 2 4F 52 AR B R
20 {3 AR AR S AR W ORI G I T M A T T
TR e B P TS £ 6 e 45 o I 22 S % ol A A% 22 B
PEHEATIEA - LU O 30 SRl AR b L B S AR bR X
HACF RS

1 ##57FE

1.1 ##

2014 4 3 H 4% 8 AFh 20 13 Fh BT BE IR 1Y AR A=
SAEWEM TREVR . 55 16 S Fh 81 45 Fl T B%
B+ TRETDEREBFEAETE.6 H LA
U~5 FEM EEMTREDR P EE D, A
MRV 8 S 6 45 i T VI A SR R
BER 6:00—18:00 AF[H]f% 3 h i #E 1 UK, B WK% W
3 min;24:00 R — W BRILTHW 3.6 L, HiAR
JH R IE 48 B AT R B I6 . 2200 T 43 9l 52 AR
BRCE RS pH AR BE, DL VE 48 IR WO X IR L K
Wik 3 WAEYFEE, B/, AR,
38 73 s S R Aol - H T o R M R A AT R ] AR
PR, AR Ak S YR T AR S 6 2 5 U A
1.2 FHix
1.2.1 wfsedkit

LB E N 40 mol/L # EDTAFe, i
BRALHLR H 4 mol/ LM, AR AR SR T Gl 2k Ak B
75 d JE A AL, — AR AR AR R AL B 25 d S A
A AL, b B 5 SR 2R 0 B AT o b
HE B LR B AR O . IR o 4 9 Ak
09, AEifh, s il A wmik: mAk 1 9 B fb,
MRE AL AR 1/2 5 WAk 2 L P EE AL, et
B AY L AHAS 52 R 8 Bk B Ak s B Ak 3 L FE R Ak
A B Ak SR (Y Rk B Ak B K )R &R Ak 4 R
AW gk, B A E AR IR o 8 A R R T A O
F LU 24 A58 A4 B bk Bl BR B 1k 35 B B Bk B AL
feA = 2 CEALGAE > AH R 8 A F A 750 /G
A% < 4) X100 % ]
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Table 1 Apple seedling rootstock resources used in this study

i —ARE S TARIE S
Species 1-year-old seedlings 2-year-old seedlings
?ﬁﬁgﬁﬁ‘ﬁ:% 3E HHEER S B KM 16 5 R iR
SUHEEER 30 5;GL1#.GL2% .GL3 £ .GL4 £ .GL5 # .

GL6# .GL7# .GL8# .GL9# .GL10# . XY01l# . XY03# . XYO05# |

M. sieversii (Led. ) Roem.
XY06 #, XY07 £, XY10 #, M-01, M-02, M-03, M-06-1, M-06-2,
M-10,M-11, M-13, M-14, M-16, M-18, M-17, M-22, M-23, M-27,
M-28 \M-31

M. asiatiea. Nakal. HHEMNIR AR L 2 5 KRR R
SHAlE 1S EHeais 2 5 S Al 3 5 MU R EE P TI0E SE\R R 5

M. robusta(Carr. ) Rehd.

He MG SE

oo i FlHE 15 (BIRE 2 5 (B 3 5 SR R (B D5 CEEE T
M. pruni folia (Willd. ) Borkh. N - N o .
VRS v U 3 VRRRR T VR T BRI B LR T RO | I 9 3
Wl 48 2 5 TLE I 5 3 %5 (T I 3 4 5 VT IR 3 5

Malus. Hybrid

W 1A 5 6 45 (P22

M. baccata(L. )Borkh

Bk 15 Mk 2 5 e KRR i EILE T mitliE T

S2-1.52-2,52-3.S
3-2,S$-3-3, X-1-23, X-
4-25,X-7-35, /N X 5

H RIS
WL 4B 7% EIN9.7 # EAN2,
M. hupehensis (Pamp. ) Rehd.
12 # N-1
M. mandshurica ( Komarovii) &Il E T
Likh.
M. ioensis (Wood. ) Brit. R
M. angusti folia (Ait.) Michx, %5 M-iff %€
M. sikkimensis ( Wenzig ) 84134
Koehne.
M. orbrophila Hand. -Mazz HORARY 3
M. soulardi (Bailey) Brit. K faf IR
M. xiaojinensis Cheng et Jiang. TN U 5
M. torigoides (Rehd. ) Hughe g g 3 23
M. domestica Borkh. M7 .spy227 ik JR XX [ S 52 A W

1.2.2 & s

AR, ST i AR T a A B E 3R N 100 mmol/L pH % 8.5, 4h¥ 20 d )5, ¥k
#) NaCl(FRH 450k 0. 58 %) .pH JH E 6. 51, —4F
A S AR AR TR 45 d R A SR EAE DL, — AR A S A JH 5 GbnifE:0 9, T2 ERE R

AbPE 30 d e P A R TR DL . 58 s b da Ak BE S

SEMUBRERAL BSR4 IR . AR ARSI IR AE R AE WM 15 d 5. P A SRR
H20 dJa . RS O 10 d e, TARAESCAR R A EDEN K R A R o ¥
PR BT 58 e BeA BRI PR S/ IR IR dEfr & pH a4 B 100 mmol/L f Na, CO;

/bRl R IR

FroeE A,

AR 0E A S E BT 1 4y bR, LR

1 %%, 1/3 Bymt i
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GRRIKZEE 2 . 1/2 M K FEE I A
FE3 90,2/3 M R M £ T B 1/3, B bR gy — 2t
F & 54 S A R R AR T ARG 1/2 DL B, 28
R L
1.3 #HiELE

Bl Ge 1t 53 & H Excel 2007 #4447 447
FHE AR B BOR FRAE A BUHE PR 19T 4 7KF A%
WE2E 8 S RBUEAE 75 A 45 VIR R R P B IR 1
fabr . VT B/ 3 22 B0k (LSD) i 2 H Lk
s FHAH O 2 B0k 13 IH A5 S (] 9 4 DG 1

Tt G 1 TS e L B O T A A A R . K
it AR W38 75 d S . 20 £ Ff 5 B VR B Ak B AL S S0t
2R 0.12~0. 67, F RZHCH 0~100%, LLHI
BT 12 2 N-1 /4, S-3-2 5 T I 3 i dke 4 1
W, SCHE RS ARG 20 d S R E R KU B i,
H0.00~0.70, A RHHN 0% ~173%, ZKEHIL
5,82-1,82-3.7 % EAN2.7 # EIN9 /N4 Wk - fiit
EhVERCR . SRR pH BhE 15 d 5 3R RS IE
ERBZE R R, R 0.00~0. 67, FF REN
0% ~173% . KL A, S-3-3 /N4 18 H 1l %E .
7TH#EAN2.7 # EIN9 /NG WP i o bE 5. 254

2 BRSO I3 7N 4 TR SRR 2 I 78 0 dofe 2k B3 Al e s 6 1
2.1 “HEXHEH AV B PR 24P B T L S - T a2k e R i R 4
AN Tr] 3 B J o W VR A A SR B MR 22 TR AR 55 (£ 2).
®2 ERMRRAB_EETEEMHY MEEMNHREELTINER
Table 2 Evaluation on 2-year-old seedlings of apple germplasms under salt, alkali and iron deficiency conditions
AR HALTEEL HhHEIRE B

Sz B Chlorosis index Salt injury index Alkali injury index

2-year-old P EREE/Y P EREE/Y FHE ERREY

seedlings Mean Ccv Mean cv Mean cv
S-2-1 0.22 efg 13 0.13 de 87 0. 33 abcde 35
S-2-2 0. 34 def o4 0.47 abed 25 0. 40 abced 50
S-2-3 0. 33 def 16 0.13 de 173 0. 27 bede 87
S-3-2 0.16 fg 87 0.47 abed 66 0. 27 bede 43
S-3-3 0.42 bede 9 0. 53 abc Y 0.13 cde 173
X-1-23 0.59 ab 27 0. 60 ab 0 0.53 ab 57
X-7-35 0. 38 cde 18 0. 40 abced 50 0. 33 abcde 92
X-4-5 0.65 a 31 0.73 a 16 0.67 a 17
/N 0.55 abc 16 0.47 abed 49 0.13 cde 173
P o 0. 28 efg 27 0.73 a 16 0.53 ab 43
122 N-1 0.13 g 100 0. 33 bede 92 0. 33 abcde 69
7# EIN9 0. 50 abced 31 0.13 de 173 0.13 cde 173
7 # E4N2 0.22 efg 13 0.00 e 0.00 e
ST 0.16 fg 33 0. 53 abc 57 0. 20 bede 100
S\ 0.67 a 25 0. 27 bede 115 0. 20 bede 173
T 0.41 bede 20 0.53 abc 22 0.47 abc 65
NG 0.17 fg 71 0.00 e 0.07 de 173
[# 5 0. 50 abed 0 0. 33 bede 92 0.53 ab 43
T 0.12 g 45 0. 20 cde 173 0.07 de 173
ARt 23 0. 38 cde 72 0. 27 bede 43 0.60 ab 0

e s [A] — B K [6) F8p 3ROR 22 5 3 (P=0. 05, [A] & 4.

Notel: Different letters in the same column mean significant difference (P=0. 05).

The same below.
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(1% o [ 25 S R0 T () L b AR ) B bk R N B S Bk
AR B R T 18 B 00 E IE BORN R A8 S R B0
K430 R 40 % .60 %6 F 70 %6 . 1l RE R B ) Rk
AR S ERE R M ERRER AN SN
3096 .28 % 32 %, /N TR IR S S R AL A% R B

HRE 7R 28 0] VPR 28 1A B B o T i L R 5 45 I ik
R BUL S R RO R T T R A R S 1l Py L T
PRANZ R R BT M0 A S, F &80
B 25 (6] A BR 28 1A o B B B Ak 45 B0, 3 3 95 B LA R ol
FHRUL S RO BOR BB R T Rl AR R R
(£ 3),

x3 ¥EREMRRBF_FEXLEEWEE . MEASETIHRGEALHMNETRRY

Table 3 Coefficients of variation in 2-year-old seedlings of different apple germplasms under salt,

alkali and iron deficiency conditions %

BRARBCV

Sources of variation

R

Chlorosis index

HhEHE

Salt injury index

e 45 41
Alkali injury index

i il 40 60 69
1158 ¥ J 1) 30 28 32

bk & ] 35 57 35
WP E

HwEN 45 77 65

Bk £ ) 27 29 33
LriiEs

Y 34 32 52

3! 45 31 85
BAITINE T

KRN 39 37 90

e 67 108 108
RAERiP

YS! 70 155 141

2.2 —FHELHEE

TE—4F A S A i 08 41 L B A 9 VR 2 ) it e 42k
P R L B O R A A . i
IREK Wrae 25 d Ji5 . 81 43 B o ¢ U5t Bk 2K o 4 B0
9 0.01~0.96, R RECH 2% ~173% ., L EI
BB AL AR BN T 0. 30 CEHME — 5 M IR 22 it
SRR M 5 ) B T R LA 15 s ek o Ak AR B0
0. 30~0. 78 Tiif e 4k 1 4 ik A 2L 52 17y 5 il 2k ¥ f 4R
KT 0. T8 H A + b v i 22 ) 1 ol 42k 4k 55 0y 3L
12 i (3 4,

St i £ ke 10 d g L SR EHE BRSO 0. 00~
0.90, 7 RAB N 0~173% ., LKL & LE. $hFEF
BONT 0. 13 CF A — b v 22D T 55 2 58 19 Fh
YRR T 0y s 2R E IR RO 0. 12~0. 58 AT £h P A o8
(9 57 153 s $h EHEEOR T 0. 58 CE R + A5 I 22)
fiif 6 1 55 1 4% 16 .

SENE v pH MG 15 d 5 3 5 R R 9 IR R 4

BAE SR 0.00~0. 67, F RZECN 0~173% ., &£
LR I E S EUN T 0. 02 CEIYH — 45 i I 22) Tiif
i P4 R ) o S A 18 % s B R 4K 0. 02~0. 40
T B 1 2 ) 4.2 5% 5 B AR T0. 40 CE391{E +
FrtFE A 22 ) T B 1 55 1) 21 43

SEA YT B RV S 2 B R T ik B A LT SR P
IV 1 2 A O S S AR A R R IR . M7 SR U
) L 5E 4 5 28 il 5 S o S 2R
16 45 . M-06-1 ifif it 42k 4 A0 1 Al 1 22 . o 068 1 Vg
e 35 F BN T ol S e R S e A 0 T e A
A B S AR R A B R . 2 BE LU 5 L 5 I R R L
ET L GE B BR A GL7 # 3£ B £ v A0 ek
SN

BREK AL AR R FH AR E RO A
] 25 S5 0D RE DR) L bR R ) kR RN AE S,
5 N Rk Ak e B R T S A BE 4R R [a]
S S RS A 48 %6 .56 Yo T 90 %6 . B i B 3 L {5k
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Table 4 Evaluation on 1-year-old seedlings of apple germplasms under salt, alkali and iron deficiency conditions

HAL IR HhERE U R

AR S R Chlorosis index Salt injury index Alkali injury index

1-year-old seedlings F 14 EREM/YG  OFHE OERRN/K% T ERRE/Y
Mean CV Mean Cv Mean Ccv

=Wyl 5 0. 28 Imnopgq 122 0. 47 abcdefg 89 0.07 fg 173
SHAiER 25 0. 69 abcdefghi 8 0. 27 defgh 115 0. 47 abce 50
=HHEE S 0. 23 mnopq 83 0. 20 efgh 173 0. 40 abcef 50
% 15 0. 46 fghijklmnop 4 0. 33 cdefgh 92 0.00 g

Fl% 2 5 0. 70 abcdefgh 10 0.90 a 16 0. 20 cefg 141
Fl%% 3 = 0. 30 ijlmnopq 47 0. 27 defgh 87 0. 27 beefg 87
FEILERE 25 0. 61 abcdefghijkl 36 0. 60 abcde 94 0.00 g

T EE 35 0. 28 klmnopq 87 0.00 h 0.07 fg 173%
T 45 0.04 q 141 0. 27 defgh 115 0.00 g

g ILERE S 5 0. 42 ghijklmnop 3 0.73 abc 16 0.07 fg 173
TG 6 5 0. 58 defghijklm 0 0. 80 ab 43 0.47 abce 99
a2l 2 F 0.96 a 2 0. 60 abcde 33 0.13 efg 87
il E T xR XXX 0. 20 efgh 100 0.00 g

EBIET 0. 56 defghijklmn 41 0.13 fgh 87 0.07 fg 173
Bk 15 0. 68 abcdefghij 29 0.13 fgh 173 0. 33 abcefg 35
Mkl 2 & 0. 71 abcdefgh 39 0.13 fgh 173 0.13 efg 173
BT 0. 86 abcde 7 0.00 h 0.07 fg 173
& T 5 A% Al 0. 46 ghijklmnop 88 0.13 fgh 173 0. 20 cefg 100
P22 0. 59 abcdefghijklm 6 0. 53 abcdef 57 0. 20 cefg 100
spy227 0. 86 abcde 10 0. 60 abcde 33 0.67 a 35
M7 0. 28 klmnopq 57 0. 53 abcdef 43 0.00 g

IR F 0. 35 hijklmnopg 141 0.00 h 0.13 efg 173
PR Tl 3 0. 62 abcdefghijk 58 0.00 h 0. 20 cefg 173
V[V o 0.13 pq 141 0.13 fgh 173 0.00 g

KA 3 0. 55 defghijklmn 71 0. 40 bedefgh 100 0. 40 abcef 132
AE - 5 0. 26 mnopq 126 0. 60 abcde 33 0.00 g

55 4 W 0. 42 ghijklmnop 9 0. 40 bedefgh 87 0. 40 abcef

5] P 9 0. 58 bedefghijklm 52 0.13 fgh 173 0.07 fg 173
BE 1] W A 0. 61 abcdefghijkl 21 0.00 h 0.00 g

VLI 0. 55 defghijklmn 51 0. 47 abcdefg 89 0. 40 abcef 87
ARGCE WA= 0.01 q 0 0. 27 defgh 87 0.07 fg 173
VU e 0.13 pq 141 0. 47 abcdefg 89 0.13 efg 173
JNTL L N T 3 0. 38 hijklmnopg 98 0. 33 cdefgh 53 0.00 g

N 3% 0.93 ab 12 0. 20 efgh 173 0. 40 abcef 50
g5 (Rl 0.13 pq 173 0. 20 efgh 100 0.00 g

SRIE S 0. 70 abcdefgh 29 0.00 h 0.07 fg 173
W o R 0. 63 abcdefghij 21 0. 53 abcdef 22 0.07 fg 173
Ui R NE S 0. 54 defghijklmn 22 0.13 fgh 173 0.00 g

B RE R FE Vb R 0. 60 abcdefghijklm 0 0. 40 bedefgh 0 0.13 efg 141
KR 0.08 pq 47 XHHK Xk 0. 20 celg 100
LLIEIHBR 0. 61 abcdefghijkl 30 0.13 fgh 173 0.00 g




51 S AP 2016 4 5 21 %
FAED
WAL AR AL HhEHRE i 7 45 4L
A SR BE A Chlorosis index Salt injury index Alkali injury index
I-year-old seedlings T TREH/ % - ff R/ % THE ERR/Y
Mean cv Mean Ccv Mean Ccv

551l 4 5 0. 32 ijklmnopq 28 0. 27 defgh 115 0. 40 abcef 87
K IR 0. 64 abcdefghij 8 0.00 h 50 0. 20 cefg 173
B SR 3 5 0. 56 defghijklmn 91 0.13 fgh 173 0. 40 abcef 50
FrimEysE 8 5 0. 48 fghijklmno 96 0. 20 efgh 173 0. 33 abcefg 92
FIEEEIR 16 5 0. 23 mnopq 122 0.50 abcdefg 141 0.00 g

HIEE R 19 0.91 abed 14 0.13 fgh 173 0.07 fg 173
Hram B IE L 30 0. 78 abcdefg 14 0. 60 abcde 33 0.47 abce 108
GL1# 0. 45 ghijklmnop 0 0. 53 abcdef 22 0. 40 abcef 0
GL2# 0. 36 hijklmnopq 5 0. 60 abcde 0 0. 20 cefg 100
GL3# 0. 70 abcdefgh 33 0. 20 efgh 1 0. 27 bcelg 115
Glaz 0. 65 abedefghij 1 0.47 abedefg 25 0.53 abe 22
GL5 # 0. 83 abcdef 17 0. 27 defgh 115 0.07 g 173
GL6# 0.07 q 87 0. 20 efgh 100 0.47 abce 89
GL7# 0. 46 ghijklmnop 42 0.13 fgh 173 0.00 g

GL8 £ 0. 65 abedefghij 44 0.20 efgh 0 0.07 fg 173
GLY = 0. 48 fghijklmno 55 0.07 gh 173 0. 20 cefg 0
GL10 0.57 defghijklm 49 0.90 a 16 0.27 beelg 87
XY0l # 0.10 pq 0 0. 47 abcdefg 89 0.07 fg 173
XY03 # 0. 77 abedelg 26 0.07 gh 173 0.07 fg 173
XYO05 # 0. 70 abcdefgh 40 0.47 abcdefg 89 0. 40 abcef 100
XYO06 # 0. 71 abcdefgh 7 0. 27 defgh 87 0.07 fg 173
XYO07 # 0. 60 abcdefghijkl 27 0.13 fgh 87 0.60 ab 0
XY10 £ 0. 64 abedefghij 55 0. 40 bedefgh 50 0.07 fg 173
M-01 0. 68 abcdefghi 11 0. 60 abcde 33 0.00 g

M-02 0. 81 abcdef 22 0. 47 abcdefg 49 0. 33 abcefg 69
M-03 0.93 abc 4 0. 53 abcdef 57 0.00 g

M-06-1 0. 15 opq 94 0. 80 ab 0 0.00 g

M-06-2 0. 79 abcdefg 25 0. 27 defgh 173 0. 60 ab 58
M-10 0.52 fghijklmno 15 0.27 defgh 87 0.27 beelg 43
M-11 0. 73 abcdefg 4 0. 47 abcdefg 89 0. 47 abce 49
M-13 0. 77 abcdefg 13 0. 33 cdefgh 92 0. 33 abcefg 92
M-14 0. 31 ijklmnopq 82 0. 33 cdefgh 69 0.13 efg 173
M-16 0. 84 abcdef 2 0. 40 bedefgh 87 0. 20 cefg 100
M-18 0. 81 abcedef 7 0. 20 efgh 100 0. 50 abce 28
M-17 0. 48 fghijklmno 33 0. 60 abede 0 0.27 beefg 43
M-22 HXw K 0. 67 abced 17 0. 27 bcefg 115
M-23 0.91 abed 10 0. 47 abcdefg 89 0. 60 ab 33
M-27 0. 53 efghijklmn 35 0. 53 abcdef 22 0.00 g

M-28 0. 49 fghijklmno 46 0. 40 bedefgh 50 0.13 efg 173
M-31 0. 72 abcdefgh 8 0.80 ab 0 0. 53 abc 57
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Table 5 Coefficients of variation in 1-year-old seedlings of different apple germplasms under salt,

alkali and iron deficiency conditions %
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Table 6 Correlation coefficients of 1-year-old seedlings between two indexes
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