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Comprehensive Evaluation of Drought Resistance of Different Potato
Varieties Based on Leaf Microstructure
MA Sheng'*?, QI Enfang"*®, WEN Guohong'??, LI Zhang"**, QU Yaying'*?,

ZHENG Yongwei"**, BAl Yongjie'**, JIA Xiaoxia'***
(1. Potato Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China;
2. Gansu Engineering Laboratory of Potato Germplasm Resources Innovation, Lanzhou, Gansu 730070, China;

3. National Germplasm Resources Agricultural Experimental Station, Weiyuan, Gansu 748201, China )

Abstract: As a crop for food, vegetable and feed, the planting area of potato is increasing year by year, but due to
drought, the yield in arid and semi-arid areas is low and unstable. Planting drought-resistant varieties is one of the main
ways to solve this problem. In order to study the drought resistance evaluation method of potato with the characteristic
parameters of leaf anatomical structure as the main index, four potato varieties 'Longshu 6', 'Longshu 10', 'Longshu 14’
and 'Zhuangshu 3' were used as test materials, and the thickness of leaves, midrib, epidermis, palisade tissue and
spongy tissue, stomata width and other drought-related characteristics of leaf anatomical structure parameters were
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determined by the methods of paraffin slice and optical microscopy. The ratio of palisade tissue to spongy tissue, the

stomata density and the number of veins per unit length were calculated and analyzed. The drought resistance of each

variety was evaluated by the membership function method. The results of significance analysis showed that there were

large differences among the thickness of leaves, midrib, upper and lower epidermis, palisade tissue and spongy tissue,

stomata width and vein density of different varieties. However, there was no consistent correlation between different

anatomical parameters and drought resistance, and a single index could not completely represent the strength of

drought resistance of different varieties. The results of membership function analysis showed that the drought resistance

of each variety was shown as the followings: 'Zhuangshu 3' >'Longshu 10" >'Longshu 6' >'Longshu 14".

Key Words: blade thickness; leaf anatomic structure; stomatal density; membership function

LR E (Solanum tuberosum L.) FHi&) 12, AL
KARFIRE LA, M H RGN SR, ik
ke, BE B AR AL s e, A
O 2255 TR By g o PEAEE TR O
Hh | B RS S 7 ORI X, (H T R R
PRI i, PR SR E NIRRT
Bl B SRR S S YA K
HFEY, MO AR, KOS AR
s, M. ZE0 M JEL R SEEEER T B
FRIAMRIEAFE . VRN SPREE E e i) 20
B, ARG EHAERAE R R E23g 0, HEs
MR B ) 32 BIPREE S 52, FE IR 8E E
FITIER T &N AR ) 25 72, HIBAS S g
GERRFIEAL FE S s 1 AN () A BRI 1R o
HAT, AKX FIESFE SRR R E 2R
A EOTERY, W RYY, MR KRR
W2 URE | RALE R i BN SRR
AR SRR | ML . B SE M R T T
HR L LA BER A BET IS I R A S A5 A R E SO A
FAEPIPCR M A E R bR . BTN T SR T
VR R Z B TR o AR PIEAR . BB TR EER
JCEAERTRER . TETHERTEIR R G M BENR E TR |
RN e TN AN I P Ve S |
PR3 G T T S e % Eh S AR S AT |
L el A TINE(EE SR ey S E PO N
[R) At AEA TSR AT AT ST 38 A DA DG SRR A
R, A B IOH 748 TR0 4 D DR LA,
XL P | ZE AR A O A3 Ar I 2 SR pRi 2
BEE TP BT RE, BRI — 20T B EHT
FORRE A AR5 T E R

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

1 #MR57%*

1.1 R

HER R Ry 4 R SR D5 65 P55 10
5B 145 R 3 S R (R AR
B LS S I A E PR S PR, A A
BARBLEBE TS EE Bk g s T R T
&, U R, AR A R
JiFE2E40 m¥hm’ . BRARET (K0 50%)280 kg/hm®,
R — &% (P05 46%; N 18%)200 kg/hm®, R % (N
46%) 160 kg/hm*{EFEAE , PiEKIG, F 2020 4 4
25 H A= eI 535 R A I B PR, g A 3
WHEE, BEL 21T, B17108k, 1760 cm,
P33 em, BEAFBOK, HBBACWIREM . fi
oI 7 TN 35.85°, E 104.12°, 4K 1 960 m,
R 6.7°C, K E 350 mm, JCFHA 120 d
A, TR TR
1.2 MRAAREHNEE

I 2N R T A I U R e e TR, F
20204E7 A 18 H U4 ) RAEM R, Bt 44
Al FPEIECE AN e A R IR L BEMRE SR 3 IRE
&, ARAKMvET s, BN R 2 em x
2 emH4Y, SCHFAARBIERIEE, FHHEFIC
IKCEEHATRE IS, IVEAEDI R, LS E
TG #EA TR . ffF PANNORAMIC 4> 5:4) A4
TR B R A BYLH A AR BUSTE
— I, fH ] CaseViewer2. 2 3453 U 21406 B
HAUR) B B IX I T 200 5 5800% , BUgse s,
F. BERRE. R AZE . AR
2R AV E AR BRI B i 1 Image—Pro Plus 6.0 84

http://www.cnki.net



* 502

thE A5 53545, S56il, 2021

AT R AT, AT PR R 10 RO AE P340
SRIG SR A LL . R 2 2 A5 0 B % B (RT) R4
HAGE G (RL)

WL = W SR AR A SR S

RT(%) = WA=ZH SR 7R % 100

RL(%) = HARZHLYR LM 7 JREEE % 100

H Image—Pro Plus 6.0 #{443 51 & B5K1 Fvh
6 M ALBYTERE, FFEE XN (14 12 /- AR I
MR SRR . AU, it g -
AL SR, TR A R AL
(n/mm) | PR B RECE

AL (n/mm) = SALEGE AN HE K E

K (n/mm) = PR AE S H AR
1.3 HIRMER S

F Microsoft Office Excel 2010 4 758 19% 45 4b
B, DPSV 3.01 Geit 3 MR fAbA 7 R R 5 22934 5
e R0 2 57 5 A Duncan's 204, A £
PIRPME + tnife s . FIBORIEE SRR sRBE XA
[ b AR T T R DA, SesR B S A T A L —

BRI IE R EE, PR A A T A FR bR

Vs sk B, FHsRJE sREUER RN, iR
PrREPER SRS . SHURE R IEA R PRI SRS PR AL
EHAAZ X(ul) = (X=X / (X=X, HHLFR

C

P 52 A e Hg b 0 SR R R EE A X (n2) = 1-
(X=Xoi)/ X=X T, 2 X TR — S P S —

FEVRHGIEE, X 2 4 DR — S8 bR fe /s
{H, X 4R R — SRR A RO

2 HREAHT

2.1 AEDHERFM F RS G E ST

Th RSB R U0 T AR 35 45 4 1) e AR 2 AR ]
(1), BIntRASmEn:, m bR il
UL LURTT e 4R, 3R R RN -3 Bz 240 i
WK, TREREM T R A5 N AR,
WAL R R, ¥ 2 HES A R s K
FERIANMIFA A FEMPRE LA T 36 e =22 ) A it 4 41
g1, mHENEAS ARSI A 2 2 A%
22 FRIDHERFIH BTt

NTF] SRR EL S S R B R E S R L A7
E—EMEN(RD . EEIS HREERK
(178.32 pm), W2 m THAL3I A WFN; P 1057
MR JERE(170.62 pm)RLESE ., BE ST Ee s
R 1457 PR 145 M BEE 6 S Mt R
JEBUIN, 3R 157.64 F1153.62 um, —FHHES,
HARBH) B EKF, EEIS A ERREE R
(24.28 pm), B T3NS FN A3 A AD

D

e A D65 B.BEE105; C 145 DEE3 S, a BREG b HMAAES; o BHRAL, d FRE.
Note: A. Longshu 6; B. Longshu 10; C. Longshu 14; D. Zhuangshu 3. a. Upper epidermis; b. Palisade tissue; c. Sponge tissue; d. Lower epidermis.

El1 ARDEERTH A ETE

Figure 1 Cross—sections of different potato variety leaves
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Table 1 Comparisons of anatomical structures of different potato variety leaves

Szt B 65 B2 105 [ 2% 14 5 B35
Index Longshu 6 Longshu 10 Longshu 14 Zhuangshu 3

I FJEBE (um) Blade thickness 153.62+ 10.55 ¢ 170.62 =275 b 157.64 £ 27.48 ¢ 178.32£3.92a
| FBJRPE (um) Upper epidermis thickness 21.86+532b 20.97 +3.04 b 20.85+2.32b 2428 +123a
FREJEE (wm) Lower epidermis thickness 1453 £1.97b 12.58 = 0.90 ¢ 14.90 £2.93 b 1524+220a
A 2R (um) Cuticle thickness 5.69 +0.47 a 5.14+031a 4.62+0.99b 5.09+0.25a
P K JEERE (mm) Midrib thickness 1.11 £0.14 ab 1.05 +0.15 be 121+ 1.61 ab 0.98+0.16 ¢
HRLLHZURSE (um) Palisade tissue thickness 56.63 + 14.58 ¢ 61.23£0.26b 55.06 +7.56 ¢ 63.88 + 1.66 a
ARSI (wm) Spongy tissue thickness 67.77 +3.86 ¢ 72.09 + 5.39 ab 70.04 + 17.31 b 74.55 +3.60 a
WA LE Ratio of palisade tissue to spongy tissue 0.85+0.27a 0.85+0.06 a 0.81 £0.09 a 0.86 +0.03 a
i HRT(%) 36.69 +7.20 a 35.92+0.59 a 35.12+2.70 a 35.83£0.63 a
A RL(%) 44.35+539a 42.26+2.48a 4420+3.18a 4179+ 1.12a

E: FFARENE FREFOR AR ZRZE (P<0.05). T,

Note: Different lowercase letters in the same row indicate significant differences among different varieties at P < 0.05 level. The same below.
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Table 2 Comparisons of stomatal structures of different potato variety leaves
izt P65 B 105 bz 145 R3S
Index Longshu 6 Longshu 10 Longshu 14 Zhuangshu 3
£ B A b pJn) Guard cell longitudinal axis length 11.16 £ 0.59 ab 10.47 £ 0.40 b 10.83 £ 0.65 ab 11.66 + 0.42 a
R T4 (wm) Guard cell horizontal axis length 8.25+0.35a 8.25+0.67a 8.19+0.69a 847043 a
SALEE: Stomata number 17.330 £ 1.25a 28 +2.66 a 2933 +5.19a 36.33 £ 6.56 a
M-k %= Leaf vein number 40+6.52a 36 +2.66 a 42.67+749 a 50.33 +3.08 a
AALFESE (wm) Stoma width 1.98+0.84 b 1.59+0.59b 2.02+0.53a 1.77+0.24b
S FLEERE (n/mm) Stomatal density 1.73+0.20d 2.90 +0.19 be 2.54 + 0.67 bed 3.49+0.62a
I k%% £ (n/mm ) Vein density 4.01+0.89b 3.75+040¢ 3.70+0.97 ¢ 484 +0.36a
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Table 3 Membership function values of nine indexes of potato leaves and comprehensive evaluation of drought resistance

it MRJEEE MMAEEZ MRS MR (%) R (%) (%) PRKIEEE SALIERE SALEEE SRIEsE s

Variety (pom) B (um) JEE (um) Ratioof  RT RL (pum) (m) (n/mm)  FEHE HEF
Blade Palisade Spongy Palisade  Leaf Leaf Midrib ~ Stoma Stomatal ~ Membership Drought
thickness tissue tissue tissueto  RT RL thickness width Density function resistance

thickness  thickness spongy average ranking
tissue

B 65 0.00 0.18 1.00 0.76 1.00 0.00 0.57 0.84 0.00 0.48 3

Longshu 6

B2 105 0.69 0.70 0.36 0.88 0.51 0.81 0.30 0.60 0.46 0.62 2

Longshu 10

B 2 14 5 0.16 0.00 0.67 0.00 0.00 0.05 1.00 1.00 0.66 0.32 4

Longshu 14

H#35 1.00 1.00 0.00 1.00 0.83 1.00 0.00 0.00 1.00 0.64 1

Zhuangshu 3
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