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BWE. EFRHRBESF KE B’ (A communis var. typica ¢ Dabadan’ ) JEFEHEHT Ak < Gk E H (A, communis
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B (A. communis var. amara ‘ Kubadan’ ) (435IfAFR < KEH> AkEH CAEHE M FEE )Ry 2 FAE54
OB ATRL, LA T S0 (L33 K G IR T R R /K & 1Y 20% ~ 40%) 35 d 4 A Bk Ff i it 7 fige i 25
FEFIARNS & /K i, TR LA B SR TS & R BOE PPN & Ak it A B TR 52 O LU T 52k 35 d 4 A Bkl AP 22K
FEERIY B SRR SERE AR R 25 . S5 RERNT . TR T, 2240 R A 1) 2548 5 m R X 25 7K 5 76 A [8) Je 1k i e ]
ZFANE AW H 2R H SRR SEEE BT 1 1 RRUR % 42 3 A BE TR WL 2 (p<0.05) &1 T 03 3 Rk
Folr, TR A ZE R B R 25 A 1 A AE 2 B0m Bk T RN B 25 AN 3L 50 PR (B K AR R L )R KR K Y
75% ~80%) AHIL , TR AT AW B (M R IREE | B3R A2 R T R AR DKL 5 L v 4
YL B8 S R I e AR X 5K e ST R L P R 0 L B I 2 T v T A T 3 3 A Ik o e 22 B e
SitafRtr S IR EF AR, TRMNA T 4 A Bk SR ZE R TR ARSI S5 48 7545 55 % IR Y 22 AN 1 2 2R R I
P AR T LA W 35 R TR R e N T L ZEOR B AR TE B 11 i e i (208.28% ) . I 4 D E USRI R
DURRFE N 81.938% ,4 > TS5 AT k24 X B85 25 (R A 2 ) oA - PR 200 6 55 S | 3R AR B2 R R R AR
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Drought tolerance evaluation of almond cultivars and comparison on stem xylem natural embolism
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Abstract. Taking two-year-old seedlings of Amygdalus communis var. typica ‘ Dabadan’, A. communis
var. typica ‘ Shitoubadan’, A. communis var. sativa ‘ Gongbadan’, and A. communis var. amara
‘Kubadan’ ( *Dabadan’ , ‘Shitoubadan’, Gongbadan’, and ‘Kubadan’ for short, respectively) as
research materials, the leaf anatomical structures and relative moisture content of four almond cultivars
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under drought stress ( soil moisture content maintained at 20%—40% of the maximum moisture content in
field) for 35 d were compared, on the basis, the drought tolerance of each almond cultivar was evaluated
by using subordinate function method, and the natural embolism degree and anatomical structures of stem
xylem of four almond cultivars under drought stress for 35 d were compared. The results show that under
drought stress, the differences in most leaf anatomical structure indexes and relative moisture content
among different almond cultivars are not significant; the natural embolism degree, mean vessel area, and
intervessel wall thickness of stem xylem of ¢ Gongbadan’ are significantly (p<0.05) higher than those of
the other three almond cultivars, while the rest stem xylem anatomical structure indexes are not
significantly different among most almond cultivars. Compared with the control ( soil moisture content
maintained at 75% —80% of the maximum moisture content in field), leaf thickness, upper epidermis
cuticle thickness, lower epidermis cell thickness, proportion of vascular bundle of lateral vein, mesophyll
cell tightness, and relative moisture content in leaf of ‘ Gongbadan’ under drought stress decrease
significantly, but its mesophyll cell porosity increases significantly; while the differences in most leaf
anatomical structure indexes of the other three almond cultivars under drought stress are not significant
with those of the control. There is no significant difference in stem xylem anatomical structure indexes of
four almond cultivars between drought stress and the control, but the natural embolism degree of stem
xylem is significantly higher than that of the control, in which, the increment of natural embolism degree
of stem xylem of ‘ Gongbadan’ is the highest (208.28% ). The cumulative contribution rate of the first
four principal components is 81.938%, and indexes with the highest absolute values of load of four
principal components are mesophyll cell tightness, upper epidermis cuticle thickness, lower epidermis
cuticle thickness, and relative moisture content in leaf, respectively. Based on the four above-mentioned
indexes, the mean subordinate function values of ‘ Dabadan’, ¢ Shitoubadan’,  Gongbadan’, and
¢ Kubadan’ are 0.544 8, 0.523 8, 0.511 9, and 0.464 2, respectively. Taken together, the four almond
cultivars all have some drought tolerance, in which, the drought tolerance of ‘ Dabadan’ is the strongest,
and that of ‘ Kubadan’ is the weakest; the stem xylem of ‘ Gongbadan’ is most sensitive to drought
stress, and it is easy to occur embolism under drought stress environment.

Key words: almond; drought tolerance; stem xylem; natural embolism degree; anatomical structure;
subordinate function method
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Ji ik (Amygdalus communis Linn.) X4 B B4 H
B, A% 5% Bl ( Rosaceae ) Bk J& (Amygdalus Linn.) 77
REEAR R FIURES TRZ— WP S
5 AR A A A B, 2 A 24 T A R JORL
B 5 e B RS DR 0o 22— s v ) R )
—F X, it N R RHE N 5T Z AR SS T,
] ) R BB H R B 2B TR Rk |
SRR TSR 297 v e Bk Y R

T 5 A ) A K R E R DLAR A Y aE A
Fz U X s T PR R E B
Be— BB D Bk B Fh TAERY B 07 1), RAR
E A 2 20 5 Bk (A. mongolica ( Maxim. )
Ricker) B4 Bk (A. ledebouriana Schltdl.) FI-K A J
BE(A. pedunculata Pall.) 55 B9 i 52 A4z R i 5] 25 48 Ko
S FHLRIEHEAT 7520 A R O i A
T A v A0 R BRI

AR ZE (xylem embolism ) 3§ RAAE Y 7E T 7
FAET PR B S K DI BERE I LR, 2 5

HPIE R AR LT —EER Y f
LRI\ Ky, B RE ( Podocarpaceae ) 3 i H) MR Y
AR T A5 F 5 i 7K 803 R AR FEHTME 19 6 F R AU H:
IKAMBHIRR G U SR s AN AR
A s A E A RS AR B v R K R, A
1136 G 7K AT o, BTG S XU 5 B A M 45 R B
B 7RSS FAR P R o 7 2y S A B JBE R 5 R ) K B
PR LA RRAR A FE XU | ELAS [) A 58 504 S FRLOTHE I R
JoUFR 4 A T e LA R 5 1 5 Kaack %50 & B, AR
45K SR FERR AR R OCIR . b ] I R B AR A
FERAVE SR SR OC R U AR WA AR o e 2
R FE XT3 A Feii 5 v B R S

ST AR LURE STl R Ak A KRB H (A
communis var. typica ‘ Dabadan’ , fij#x ¢ KEH) J&
St Bk b A A LB B (A communis var. typica
¢ Shitoubadan” |, fij % ¢ A1 3k B2 H.” ) B¢ Ei Bk AR
COSELE (A, communis var. sativa ¢ Gongbadan” | fAJFK
CONELE ) R AR SRR S E (A, communis var.
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amara ‘ Kubadan’ [ fAjF% < 350 H ) Ay 2 4F A 524 1
FFERTRL, T8  RR SE g LU 4 A e Bk A
HISE AR & /K 27T 238 35 d 721k, 7R
B W TR P Ly O TS i S O A R 1) STE RN
4 A i Bk o o ZE K BT AR A I AR A S R R A 7 45 A
A7 LA, IR IX 4 A~ Bk i b i i 50 | S e 8T
5L Ml X e e BRI S AL DA TR AT i It Bk 1 T 57
TR N

1 AR 7 %

1.1+

CREEC CASkEEY CAEE A wE A
() 2 AFAE S AE T T 2021 4F 4 R0 REAE BrsE Al
BB e A YA 5T i 250 S kb (7R 28 87°34747" b
25 43°49'13") , HIHIFEAE HAE 25 em {5 32 cm

F1 iR ERNERER

Table 1 Basic situations of test samplings of almond cultivars

O RE S e S R U 7 M S we = DRl w2
+ohF, PR S RN 207.74 ¢ - kg 2RSS
HHN6.62g- ke, TR NO0.80 g - kg, 2HF
ol 15.45 g - kg™, pH 7.55, %G FE 1 Y
WK, B JE5E 1 UOK, Bk B AREK 2.5 L

1.2 FHik

1.2.1 FFmpiasr®  F2021 47 H 10 H  fEBD
AP A BEE 30 BREEREZEAT T b B, A bR
MIFEACE 0 DL 3R 10 B B0 i ol 9 4 bk - 34 43 B
24, —41h % A (CK) , RPIE# EE, £35S K&
PREFTE H ] B KK 75% ~80% ; 75 — 41 A T 5
JEBZH (DS) , 35 K G AR 4R H ] e KRR B 1Y
20% ~40%" " SEHHTR FHM I A 4 g R o
B3], 45 2 d i SMI50T {545 =X 4 58 7K 43 3 I AX
(HEE Delta AR ME 1 R e T4, S IRl
FHULIA A RIS K, B SRR rEE 35 d.

Py Fkim/ cm A2/ mm M /em  MBEAR/mm bk % P /em P/ em SRR/ em
HT ) Plant Basal Lateral branch  Lateral branch Leaf number Average leaf Average leaf  Average petiole
Cultivar height diameter length diameter per plant length width length
Cl 43.69x1.19 6.21+0.35 14.01+0.66 2.15+0.06 28222 3.88+0.05 1.21+0.02 0.59+0.01
Cc2 46.17+1.35 6.42+0.35 14.77+0.55 3.00+0.69 217+70 3.72+0.07 1.08+0.03 0.51+0.01
Cc3 40.50+1.52 8.15+0.27 14.49+0.84 2.62+0.11 20411 6.29+0.79 1.77£0.05 0.84+0.03
C4 46.62+2.43 7.07+£0.24 16.50+0.89 2.32+0.07 217+19 3.87+0.06 1.36+0.03 0.76+0.04

DCt. JEEEm B s Fh e ke 8 Amygdalus communis var. typica ‘ Dabadan’; C2. JEFE R R Ak s R AL B B A communis var. typica
C4; 7% i

¢ Shitoubadan’ ; C3. IRFEHE R AR R AN E B A communis var. sativa Gongbadan’ ;

¢ Kubadan’ .

1.2.2  wHF M3l uLm  SLERSE R YK 6,00, 1E
REARAE AR 5 114 T B BE AL R 45 56 4 R TF 1 Jli it e
3 1 4 K B A — SRR A TRV ZE R AT, BEFLIEER 10
Mot R, R FEARER U s ik A A kR, HiAx
R DA R s T TFL R 7E 63 ) 56 4 536 S
A BKAL B AR 6 mm A BTE B A FAA & 52
(VORI B 50% CBF) = V(CTR) = V(HEE) =
90 :5:5)MERI2~3 M, RHFL-EsY 6
LT A YR YRR 8~ 10 wm, BN
Ffrstet B ZE R0 52 28 21 45 BE AL B 5 SV A, 4
Olympus BX51 J6°# B {45 ( H A Olympus 23\ ) #47
WLEEFIH IR, 2 BRARSC SR 7" R Tmage -] EIE
SEFRAR I R R LR AR R R
MM R ATRIRRE R R R A
MM JEE R 0k 2 A AR T B A RO A

}ﬁilﬁ JE [afx] fq] ‘ % EJ E ’ /1 communis var. amara

24 i TR BRI PR P PR) 4 ) 2 Bt A i AR R
ey T R 200 L T AR, T POk AR A R LG R 2
L LB R I PR 4 X S AR 343 A A fk 2
BRI H = (0 bk 28 A8 A8 T B + A RO R T
FR) /0 PR 40 8 T R ) X 1009% , I P 440 i 7L B B =
(BRI THTRE PR Pt R 40 ) 2 It T L/ 3 B e P PR 400
Ji T AR ) X 1009% FITI FA] 41 5 5 1 = (AR 200 it 5
JE /R FE ) x100%

1.2.3 EKRRIFBARAALEEMNT  LILEHRYR
6:00 , 7ERE bl XoF HE 4 AT 2 b3 41 4% e Bk
PR3 H F2EEH % 6~8 mm MURERE 5 Bk ; 55 HURE
FREZEM L 385, 78 25 FEE B amp4s K
FRE T KA FE K R UIBR B SR I 2~ 3 em KB,
FEUI 2L TP K 2 20 em BOZEEL, ffFH XYLEM K
J S K R R e ZE N e 2R GE I RE A AR T KR (K) A
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RFAKR (K, ), BT 2R B B SR+ 28 )
(NPLC) ™™ | #E 0.5~1.0 kPa &1 T, i HFL#
0.22 pm M gERs FIHT EAK(H 1.35 mg - L'K',
570 mg - L"'Na® . 7.24 mg - L' Ca® 1 1.15 mg - L™’
Mg™) P RE K, fE ;76 0.2 MPa 45 F R, R SR K
Heh 28 R N A, R A SE N L%
RS TE 0.5~1.0 kPa Z5F T F- U0 A 5T #8-5 7K
HKOAP K, . NPLC 523k NPLC = (1-K/
K,.)*x100%,
1.2.4 ERJFHM2EMILR F IR ZE R E 5F
Bejm  UIBCEB P K 1~2 em /B, R F LT -
[ g e e i A S, VT IR 8~ 10 wm, &
A RO R ZH AN 5 it 20 45 BEALE B 5 NP0 R, 1
H Olympus BX51 Y2z B AT WS AR IR, & %
AHIESCHR Y SR Tmage —J P45 &b B 55424 00 8 A ot
TR AR T TR SR R R R
B8 FE R E AR S RIS HUMGER B
SEKIIER AMERE, TER R BRI B
5~10 mm H/NEE, B % Jansen %52 175 B AE A [A] 9
FERBIE I OB WOR K, T2 A SR KT R
PV [ RS T WS4 3 min; SR Zeiss
Supar 55( VP ) 34 M ¥ W358 (T2 E Carl Zeiss 2>
F))7E 2 kV LR TSR SIS/ IR S5 AH
SCHRY R Tmage—J PG AL B AR 100 2 SCFL B T
FURMSHLIR BA
1.3 HIBAEBSSH

FIFH EXCEL 2010 1 SPSS 19.0 % {452 1 Se 36 %

Al A2

Cl C2

PEAL BV, R LSD 20 8 HB 4 M A ) it Ao
ol AN ZEL 1] 45 FE B i 22 57 5 FRIT, 2 T e fige o 254
(AT ST D R B 2 R SR
PRI XS 4 A Bk R B R fige R 2 R R AR A T
ST FEXEIC SR TR . XX BRZE A S a
AN [ st B ot A ot e ) 285 i s AR X 55 7K i
AT RS SHTE AR A H b 0h B E
PR AR, P 0 BRZER T 5 bl AN [ o o 2%
T SR A5 b 1) S T oK KL, 38 0o 25 i o 19 24 5
JFE BRECELA B L T SR R R K
F VAN T

2 HRAHA

2.1 FTEMETAR RS 5 #2250 5t
EKEH LR

2.1.1 cHH MM LR AHE BN ESS

(B D)W CREE CHkE A AT E R
EL B B 2 AR AR SEAE I i) 2540 B — s i L[]
FRIE, RZERI M. 1) b P RE AN 1 2, BE
Fe AN HES S5 AN 1 2B A 2 2) i
PR 200 A AR ZE 20 TR 2 20 S SROR b A B
HANHES) % 5 3) M A8V &3k, % 3~6
2 R AR L N R BRI A Ao ) R A
FEE RMBEAEIE , H AR 13 B2 A= 4 2 4t i HE 51 B
B 4) KA 4R R, ELVERE 20 A b A RS R 4
JiL /2 A AT

Bl B2

D1 D2

A BT RAES A KB B Amygdalus communis var. typica ‘ Dabadan’ ; B, JESE Bk AR Sk B H A communis var. typica ‘ Shitoubadan’ ; C:

RFEE Bk R A AL communis var. sativa < Gongbadan’ 5 D # ki A F5ELH A, communis var. amara ¢ Kubadan’ .

1 W BEH (A HEAK

BEARRELE B KK 219 75% ~80% ) The control group ( soil moisture content maintained at 75%—80% of the maximum moisture content in field) ; 2:
TS 40 (A3 K e AR AE T A 5 K 37K 2 7 20% ~ 40% ) Drought stress group ( soil moisture content maintained at 20% —40% of the maximum

moisture content in field).

B 1 FEMET 4 NRH@EMEIM R %G

Fig. 1 Leaf anatomical structure of four almond cultivars under drought stress
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212 rrRMIEHEF NI (HEEKE
P51 T ] e K A7 K B 1 75% ~ 80% ) 4 A it Bk it
M H R S PE PR ST A SR (R 2) B, RELR?
(RO JEERE | B A0 L JRE 3 S % B 4 S v
PR 41 it 5% S 1 e, L EL - 3 B2 A4 i J5E B R A 240
JiL B S R 2 (p<0.05 ) ey T H Al i ol 5 G P PA) 440
FLBREE eIk A B R e B CAREH
B A RR IR 2 B A 0 TR RN ik 4 A R
o7 LB, HIE DR MR R B S T Ak
EH M B HFREMARZEEREST
S L T R AR B AR (R LT
CREVE” O E N R R SR R AN R
TR PR) 200 B 5 50 B 38y e I, L, v e T B R 1) 4
OSSR R T OREE B kB E A
ELE 22 SFOR 3 TN 28 R 200 f J5E B I 1% T A
A (EARE RS, MK o HUAE 4 A Ak
Fof ] 19 2 S AN i

M-S0 2 (A KR DR A 8] e K Ff
IKER ) 209 ~40% ) 4 /4> i Ak s b - gt 1) 45 ) 45 A
MIZETEER (R 2) F 4 A Ak it Bl 8] A9 22 50m A i
HIESHE PR ZE AN A R ELE 1R 3R B A0 =
JEE - PA) £ L T R IH R) 40 i 5 S R A g, HLHG
R B AN R e T L B i Y AR AL B
FERFE ST AT E A0 R S T
CONELE ORI H B R R A SR R T SR
TR R f A, HOHET 36 B2 A TR R B KT
ASkBHEC SRR AR R | SRR R
JRIREBE T 3 B A I J5 BE AN ik 24 A TR HE A A
o, M R R E S T ALE o e R
REMPUZBEERE ST RER, “ABHE KL
B U RE L I PR 240 0 B S R 4 B, ELC I 1A
MRS R EM T REE kL E
L L Y L 3 B 2 i JE R e v 5 L o JREBE R R R
90 M J5E 38 O J 2487 R oty LU X e, L R EE R R

®2 FEBET4NRUGMI A ENEETENEKENER(XSE)Y

Table 2 Difference in anatomical structure and relative moisture content in leaves of four almond cultivars under drought stress (X+SE) !

) i JREBE/ LR B A RZ IR pm R AAEIREE/ pm
A Leaf thickness Upper epidermis cuticle thickness Upper epidermis cell thickness
Cultivar?
CK DS CK DS CK DS
Cl1 267.05+4.36a 261.86+6.66a 4.09+0.25ab 3.57+0.39a 37.88+1.36a 32.43+0.69a *
c2 229.89+13.31b 267.10+£9.39a 3.45+0.31b 4.15+0.35a 32.51+0.89b 33.91+1.51a
Cc3 243.49+5.50ab 213.61+5.05b = 4.28+0.14a 3.41+0.30a * 32.39+1.05b 32.54+1.76a
C4 226.90+15.22b 211.75+6.46b 3.48+0.29b 3.59+0.14a 32.59+1.29b 35.07+1.37a
. RS R E L/ pom TR AR E/ m MK TR 5 1/ %
Y I Lower epidermis cuticle thickness Lower epidermis cell thickness Proportion of vascular bundle of lateral vein
Cultivar®
CK DS CK DS CK DS
Cl 3.78+0.25ab 3.42+0.25b 21.33+0.98a 19.42+0.67a 16.27+0.02a 12.96+0.02a
C2 3.47+0.24b 4.56+0.34a * 19.41+0.90a 19.26+1.26a 15.19+0.02a 13.57+0.01a
Cc3 4.30+0.15a 4.03+0.39ab 20.45+0.65a 18.02+0.55ab = 18.73+0.02a 12.68+0.01a *
C4 3.71+0.34ab 3.78+0.14ab 15.85+0.39b 16.47+0.50b 16.74+0.01a 11.19+0.01a *
, A AL B/ % I PR 2 355 B2/ % X B K/ %
fh R Mesophyll cell porosity Mesophyll cell tightness Relative moisture content in leaf
Cultivar®
CK DS CK DS CK DS
Cl1 15.06+0.01b 28.26+0.02a * 67.89+0.04a 59.89+0.01a 78.63+5.57a 67.07+2.11a *
C2 16.02+0.04b 21.67+0.02b 55.32+0.02b 57.31+0.01a 77.07+6.16a 68.58+3.60a
C3 16.76+0.02b 26.88+0.05ab * 57.49+0.01b 51.36+0.01b =* 82.20+2.91a 65.43+4.01a *
C4 29.15+0.04a 27.26+0.01ab 50.90+0.02b 52.39+0.02b 79.95+3.53a 70.11+0.71a *

D CK; X BELH ( 385 K 5435 7E T 18] 5 K35 7K 418 75% ~ 80% ) The control group ( soil moisture content maintained at 75%—80% of the maximum
moisture content in field) ; DS; 5 i i 2 ( A A K AR R ) B R K Y 20% ~ 40% ) Drought stress group ( soil moisture content
maintained at 209%—40% of the maximum moisture content in field) . [F]%1] dﬂKIE]/]\E?ﬁHé/%IEJ#?EﬁEKIE]l%ﬁl‘rﬂ%%ﬂ%(mo.os) Different
lowercases in the same column indicate the significant (p<0.05) difference in the same index among different cultivars. * . F7n A —F8bRAE T 5 e
ZH 5% B2 [A] 22 57 1.3 (p<0.05) Indicating the significant (p<0.05) difference in the same index between drought stress group and the control group.

Vel Bt m sk i Fh ok m B Amygdalus communis var. typica ‘ Dabadan’; C2. JE S R Bk SR A Sk B B A communis var. typica

C3: BSTH Ak & A € S BV B Al communis var. sativa ¢ Gongbadan’ ; C4: 7% J Bk i A € 95 EL B A, communis var. amara

‘ Shitoubadan” ;
‘ Kubadan’ .
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TR AR BT RE B M AkEE ) H
PR, L3R KA 02 T | 1 3% 1 4t a5
MUK AEAE TR 5 LEAE 4 A m Bk A ] i 22 S8R B 3%
S5t FRAA L, TR 4 4 SRk s R g ek A
file R A AR AR o R E R AR
M Z T 7 i S5 A e bn AR, T 5 gl R
EU ) 1 3R 7 240 B VS R I Tk R P A 4 L
B8 I 2 R T B, A3 I ) BR AL B AR T i T
14.39% 1 87.65% ; < 413 L B AT £ 1z £ i )2 2 )&
R T R B BT T 31.41%; AR
R P EERE | 13 R AR T R | 2 B A S A
UK AE TR o LRI PR 200 B K ST ) dnd IR T R
A3 W N B AR T 12.27% . 20.33% . 11.88% .
32.30% 1 10.66% , 11 - PR 200 Jfd FL Bt i i 35 v T %o R
H BRI TR T 60.38% ; ¢ v 15 5 AU ik 4k 4 ok
A7 L IR T X B AL, B IR REAIR T 33.15%
2.1.3 rtRARASAREEZF R AT XL
4> Ak i AT i AR S K R 77.07% ~ 82.20%
Horp B E By R A Sk R, Ak B R
(A I R AR B 7K e I T EL 4 4 T Ak A ) g o
XS EKEZE A BE, TR A4 4 4wk
By AR XS S K B R 65.43% ~70.11%, L) ¢ FE
ST e D R 6 = TN/ ol = Rl S S i D =
S AR, 1L 4 A Bk A R R AR K 2
WG, S RAAM L, TRa 4 4 A bk i F
A AR B K R R, Horh R E AT

£33 ETF 40 RRBHMFBEINEENENSKEHNERS HH

B S H f R AR K R AR TR R A
A3 R REAR T 14.70% 20.40% F1 12.31% .,
2.2 A ERk&ETR T2 T
220 ERHHH T 4 APk E R A iR 45
FFEHR AT 5 7K 2 AT 5340 #, 45 SR L3 3,
R 3 A UL, A7 4 4 3 B 1 R 5Tk R ik #)
81.938% ., TE45 1 £, B 6 M Habrak far i (1) 4
XHEAE 0.5 DAL, Horb v ) 440 i 5 5 5 488 Aoy i 110 246 %o
{EfR i, 0 0.837 ;7656 2 EWAr T, A 4 D8R #far
HALXEALE 0.5 LA b Horh 3R Bz #5723 )R B2 4
AL AR, b 0.721 4658 3 £, A 2 4
ShRER T A XHEAE 0.5 LU b, Hirh F R AR 2
JEE 430y et 1Y) 266 X (B B, O 0,611 TE5 4 F isr
b BRI R K A, LA T bR R A a1 48 XHE
BIRAL
222 @EHEAES ERCER 4 A 3Rk e
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Table 3 Principal component analysis based on anatomical structure and relative moisture content in leaves of four almond cultivars

HAEFRAYERMTE  Load of each index

Principal I i EREABRZIEE  EREAEE O TREARZEE  NREHNEEE e SEg Ly
component Leaf th'ix Upper epidermis Upper epidermis Lower epidermis Lower epidermis Proportion of vascular
cat Hekness cuticle thickness cell thickness cuticle thickness cell thickness bundle of lateral vein
1 0.709 0.594 0.669 0.375 0.738 0.101
2 -0.507 0.721 -0.463 0.638 -0.323 0.636
3 0.205 0.211 0.034 0.611 -0.459 -0.546
4 -0.064 -0.011 0.099 -0.059 -0.100 0.103
HAaPREE M Load of each index
F g g e B3k %
Principal  MAGIIRTLRE  MRAAIIRESIE A A KR A TR % Cumulative
component Mesophyll cell Mesophyll cell Relative moisture Eigen-value Contribution rate contribution rate
porosity tightness content in leaf
1 -0.567 0.837 0.115 3.035 33.726 33.726
2 -0.460 -0.102 -0.003 2.130 23.662 57.388
3 0.451 0.150 0.023 1.195 13.277 70.665
4 0.077 0.002 0.985 1.105 11.273 81.938
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Table 4 Evaluation of drought tolerance of four almond cultivars based on subordinate function values of four leaf indexes'’

. X AL bR 04 S5 R A (™ T 5L 30 AR AR S e PR AR
‘”Tjjar Subordinate function value of indexes of the control group?  Subordinate function value of indexes of drought stress group? ASFV
o UECT LECT MCT RMCL UECT LECT MCT RMCL
Cl1 0.652 8 0.568 4 0.684 9 0.552 6 0.389 2 0.259 4 0.774 5 0.476 9 0.544 8
Cc2 0.723 5 0.424 7 0.316 8 0.451 5 0.608 6 0.732 6 0.601 5 0.645 2 0.523 8
C3 0.723 5 0.810 0 0.394 1 0.778 8 0.330 3 0.514 7 0.248 8 0.294 9 0.5119
C4 0.419 1 0.532 6 0.187 5 0.638 0 0.397 6 0.4122 0.312 3 0.814 7 0.464 2

D¢l B R BE S A KRB B Amygdalus communis var. typica ¢ Dabadan’; C2: J& 7 &t i Ak & Fl ¢ 4 sk B B A, communis var. typica
¢ Shitoubadan’ 5 C3: #K5TEH i Bk & AP ¢ S EL B A, communis var. sativa ¢ Gongbadan’ ; C4: 3% i Bk A € 95 EY B A, communis var. amara
‘ Kubadan’. UECT: [ZREZfMHJZEE Upper epidermis cuticle thickness; LECT: T 35 /il 22 Lower epidermis cuticle thickness; MCT; I
TR 4 A B 5L Mesophyll cell tightness; RMCL: M F #H %] 7% 7K & Relative moisture content in leaf; ASFV . 143 J& pEEUE Average subordinate
function value.

) HR£H A - 355 K B T 1R B K 3R /K2 1) 75% ~80% The soil moisture content of the control group maintained at 75%-80% of the maximum
moisture content in field; T~ 5 3 2H (9 + 5 & /K & R +5 76 W ) fe K HF /K £ 19 20% ~ 40% The soil moisture content of drought stress group

maintained at 20%—-40% of the maximum moisture content in field.
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BCE BT RO SR AFIF AR 4 A i Ml o 25K S5

(F25) R 0B (B8 & /K it PR TE ) s K F
IKIEE) 75% ~80% ) ¢ A1 3 [ 1 ZEAR T [ AR A% 2E 1
B (20.05%) , ¢ K H . ZEKJFER [ S/ A% 28 i e fIX
(14.20%) ; %t BEEH 4 A J Bk it B 18] 9 25 AR B3 1 9K
MRS ALE, T R4 (LS KR
7 FH a] 5 R 7K B 1Y 20% ~40% ) < A B AR B
FI AR 2E 3 Fi g (55.83% ), H.2 3% T A 3
L7 P G & R < 7 NI i S [P o )5 A
(34.66%) ,(H5 REHE’fl A3k EH (2R AR
., SXRAML, TREpag RE A CakE
B CCNELED S R TR AR AR FE R 1A
#(p<0.05) Fri, 540 43 510 166.34% . 104.09% |
208.28% F1 80.43% , FHILTET UL, TS Wra Xt 4 4 bk
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Table 5 Effect of drought stress on natural embolism degree and anatomical structure of stem xylem of four almond cultivars ( X+SE)"

MR AT BE R/ um

Intervessel wall thickness

PP EAY pum?

Mean vessel area

CK DS CK DS

18.526+5.112a
24.525+3.363a
30.918+4.478a

®5 TEBEN 4 NRSRMERTEEAREEMBEREWHRM (XSE)
, AR 2L/ % S HAE/ pm
Y Natural embolism degree Vessel diameter
Cultivar®
CK DS CK DS
Cl1 14.20+4.57a  37.82+7.29b *  19.813+0.665a 19.529+0.667a
C2 20.05+6.67a  40.92+14.30b = 20.185+0.443a 20.409+0.287a
3 18.11+6.87a  55.83+14.67a+* 22.764+2.927a 22.712+1.571a
C4 19.21£10.92a 34.66+8.11b *  20.942+0.818a 19.196+1.464a

21.187+3.031a

20.175+1.761b
23.814+2.820b
35.120+0.174a
21.356+2.171b

2.946+0.218ab  3.279+0.171b
2.830+0.063b  3.003+0.164b
3.619+0.261a  3.828+0.027a
3.217+0.098ab  3.122+0.078b
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4R5 Table 5 ( Continued)

G e S REFE AL B

Theoretical vessel

) AR FEEE/mm
i Solitary vessel index Vessel density Vessel grouping index

. implosion resistance
Cultivar?) P

CK DS CK DS CK DS CK DS
Cl 0.841+0.013a 0.806+0.017a  156.280£5.239ab  132.067+2.558ab  1.225+0.024a 1.276+0.010a  0.022+0.002a 0.028+0.001a
Cc2 0.821+£0.00la 0.814+0.046a  144.621+4.746bc  119.850+0.041b 1.230+0.002a 1.252+0.056a  0.020+0.000a 0.022+0.002a
C3 0.779£0.030a 0.808+0.029a  137.133+3.754¢ 119.115+15.328b  1.313+0.052a 1.268+0.025a  0.026+0.003a 0.029+0.004a
C4 0.815+0.035a  0.808+0.004a  161.164+0.214a 171.916£17.245a  1.261+0.038a 1.256+0.008a  0.024+0.003a 0.027+0.003a

. KT HAZ m KM EE/ (g em™) L LI AR/ SFLBEE AR/ um
i Hydraulic diameter of vessel Wood density Pit membrane area Pit membrane diameter
Cultivar?)
CK DS CK DS CK DS CK DS

Cl 35.431+2.655a 39.312+£2.266a  0.730+0.025a  0.725+0.022b  17.517+0.686a 15.799+0.711b  4.715+0.093a  4.472+0.102b
Cc2 39.833+0.367a 48.389+3.953a  0.762+0.060a  0.783+0.019a  17.133+0.536a 14.986+0.842b  4.671+0.074a  4.439+0.127b
C3 50.339+10.697a 48.381+0.397a  0.766+0.033a  0.800+0.006a  16.492+0.844a 18.917+£0.882a  4.573+0.119a  4.895+0.114a
C4 48.193+2.649a 41.333+8.377a  0.771£0.052a  0.753+0.017ab  18.943+1.484a 18.820+0.603a  4.890+0.196a  4.897+0.792a

DCK: XL (3R K AR R H A5 KRR K Y 75% ~ 80% ) The control group ( soil moisture content maintained at 75%—80% of the maximum
moisture content in field) ; DS 538 21 ( 4 38 & 7K & O 35 76 H (8] 5 K5 K B ) 20% ~ 40% ) Drought stress group ( soil moisture content
maintained at 20%-40% of the maximum moisture content in field) . BN UNCESE SN ﬂ*?ﬁbﬁﬁ%ﬁﬁﬁlﬂ%ﬁﬁ%(p<o.05) Different
lowercases in the same column indicate the significant (p<0.05) difference in the same index among different cultivars. * . F7~-5 X FRZH 0] 2% 57 . 3%
(p<0.05) Indicating the significant (p<0.05) difference with the control group.

2l . JEFETE W R RD kKB B Amygdalus communis var. typica ‘ Dabadan’; C2. JEL ST R Bk S Rh A Sk BB A communis var. typica
¢ Shitoubadan’ ; C3: 35T Bk b Fl < A BV E” A communis var. sativa ¢ Gongbadan’ ; C4. ¥ i &k & Fp < 75 [0 B A, communis var. amara
‘ Kubadan’ .

T

A ST Bk AR KB Amygdalus communis var. typica  Dabadan’ ; B: JEFEERBE A < G 3L A A, communis var. typica ¢ Shitoubadan’ ;
C. BFHRmBEEFN ST A, communis var. sativa ‘ Gongbadan’ 5 D ¥ kA ¢ 35 EVE A, communis var. amara ‘ Kubadan’ . 1; X HRZH ( 3%
JK PR RETE H ) B KRR fE B9 75% ~80% ) The control group (soil water content maintained at 75%—80% of the maximum field capacity) ; 2: TMHg
20 (3 K AR H )5 KRE /KA 20% ~40% ) Drought stress group ( soil water content maintained at 20%—40% of the maximum field capacity) .

2 FEMMET 4 MRk EAR R E T ERE &0

Fig. 2 Anatomical structure of transverse section of stem xylem of four almond cultivars under drought stress
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