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Effects of Elevations on Morphological and Anatomical
Structure of Local Potato Varieties
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(1. College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming, Yunnan 650201, China;

2. College of Resources and Environment, Yunnan Agricultural University, Kunming, Yunnan 650201, China )

Abstract: To study the influence of altitudinal gradient on potato morphological and anatomical structure of local
varieties, morphological and anatomical structural features of three local varieties were measured and analyzed in a field
experiment. There were some patterns in the organizational structure of three local potato varieties with the increase of
altitude while there existed in specificity conductive to the development of growth direction. The potato at 2 000 m
possessed numerical maximum in plant height, branch length and branch number of these three varieties and stem
diameter at 1 000 m. Thickness of upper and lower epidermis of these three potato varieties were increasing with the rise
of altitude (except for the lower epidermis thickness of 'Yingjiang small potato’, and upper epidermis thickness of 'Native
potato'). The maximal leaf palisade tissue thickness of 'Yingjiang small potato’' and 'Native potato' were all at an altitude of
3 000 m, the leaf palisade tissue thickness of 'Jianchuanhong' in the three altitudes had no difference. The potato at 3 000 m
possessed maximal sponge tissue thickness in these three varieties. The potato at 1 000 m possessed maximal stomatal
conductance and the potato at 2 000 m possessed minimal value in these three varieties. Except for 'Native potato’, the
stomata number of the other two varieties were increasing with the rise of altitude, however, the stomata number of 'Native
potato' possessed maximal value at 2 000 m and minimal value at 3 000 m.
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Table 1 Plant height of potatoes at three altitudes

ni

4R (m) Altitude

Variety 1000

2000 3000

BTN Yingjiang small potato 29.50 + 1.044 bBqQ

ST Jianchuanhong 44.66 + 1.350 cBpP

F 7 Native potato 48.20 + 5.543 bBpP

54.10 = 1.652 aAqQ 30.50 + 3.989 bBr(

126.23 + 15.75 aApP 66.50 = 4.107 bBpP

115.67 + 9.084 aApP 56.00 + 5.292 bBqP

VE: FIEN 3RTEL VM, RENIRER . abe (R — G AAFEER LB E:, ABCAZKE — AR R R E T pars U
K[ HAORNE AE 2L, PQRS ARl ] R R IR . R R).

Note: Means are average over three replications. Error is standard deviation. abe represent significance between different elevations of the same variety;

ABC represent highly significance between different elevations of the same variety. pqrs represent significance between different varieties at the same

elevation; PQRS represent highly significance between different varieties at the same elevation. The same below.
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2RI, VIR IEIEIR 2000 mAb  PEECRIC BRIV, HAARERE.
£2 INBRIBRKHDELESRE(No.)
Table 2 Branches of potatoes at three altitudes
Anyil W (m) Altitude
Variety 1 000 2 000 3000

FLL/NEEYE Yingjiang small potato 0.89 +0.510 bApP

FINILL Jianchuanhong 1.33 = 1.000 ¢BpP

EF I Native potato 0.89 +0.510 bBpP

2.78 £ 0.190 aAqP 1.52 + 1.264 abAqP

5.11 + 0.840 aApP 3.39 £ 0.439 bABpP

3.67 £ 1.201 aApgP 1.41 + 0.436 bABgP

213 LEFEsEKILE
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Ib, 3ASERFI K ZE SR B FEER 2 000 m

Ib, BRI R B E TR, A
JNLL T B B I B 2 T BT
INEERET TR 3 000 m AL, ‘Aﬂjllél’ﬂ;]‘%%{
WA BRI S T BNETE, R
NTENR
214 LAFEE ki

H4ATH, BT/ FEHEIR 1 000 m Ak
(22 B % = TUEFFR 2 000 13 000 m, HiAA
W CGIILL AR 1 000 m Ab B ZE R B 2
TR 200013000 m, HARERE,; “BHRFE
2 FEMFHR 1000 m Ab (2R MR 3 5 TRk 2 000

#3 3INEHRBRANSHRESS I (em)
Table 3 Branch length of potatoes at three altitudes

mi

14K (m) Altitude

Variety 1 000

2000 3000

BIT/NFEE Yingjiang small potato 8.70 + 2.234 cBpP

%1

JIIZL Jianchuanhong 18.78 + 8.40 cBpP

EZ 1 Native potato 17.90 + 2.128 bBpP

29.80 + 1.880 aArQ 22.30 + 5.200 bAqQ

69.96 + 4.123 aApP 55.80 £4.911 bApP

52.67 £ 11.537 aAqP 51.00 + 3.000 aApP
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Table 4 Stem diameter of potatoes at three altitudes

mh

MK (m) Altitude

Variety 1 000

2 000 3000

BIT/NAEE Yingjiang small potato 5.56 £ 0.621 aArQ

ST Jianchuanhong

11.98 + 0.720 aApP

B Native potato 10.40 = 0.689 aAqP

2.93 £ 0.174 bBrQ 2.21 £0.305 bBqP

4.40 + 0.200 bBpP 3.89 + 1.543 bBpgP

3.98 + 0.185 bBqP 4.21 £0.361 bBpP

M3000m, HARRE, 7EFHK1000mki, ‘&
JIEE 2 2 s T B, eI i
FAE 2R B S T BN ARk
2000 mAk, “GIINLL A ZERLE 5w T KT,
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INGEREY s FEVEIR 3 000 m Ak, CEEIEEET ZEHLE
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22 DREEMAEMBIEMIERERILE
22,1 HihEetr LR R R
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WE CSIIL AR 3 000 m Ab 1 F 3R
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WA FEIIR 2 000 m Y R R IR 2 i Tl
#1000 F13 000 m, HAARE . AR 1000 m
Ib, 3RS FREEEERAR

s TR 2000 m4b, CEREFCMM A EFE
FREW S E R T e, HANEE,; il
#3000 mAb, 34 THE R B b R R
PE i e
222 LAAFEet R AL R LR
MR 6 AT, BT/ 2R 3 000 m
Ak I B AR 2 2R R R . 3 R TR 1 000 Al
2000 m, HARBE; SUINLFE 3R
ZEFARE; BT TR 3 000 m &b A
MR B m TR 2000 m, HAAREE. 7+
VEHR 1000 mAb, “EFRIEA RN Ropi L 2 U B
BEEET BN Mm@, BaAEE; 7
V2 000 mAk,  GIJILL if A 40 25 P g 2
m T BINES ) AR 7EEIR 3 000 m
Ab, CBREEA AL LSUR N B T8
ner’, Hpiis.

x5 INERMRMERELREEE (um)
Table 5 Upper epidermis thickness of potatoes at three altitudes

di

W (m) Altitude

Variety 1 000

2000 3000

BTN Yingjiang small potato 0.66 + 0.105 bApP

UL Jianchuanhong 0.64 = 0.150 bBpP

1.07 + 0.146 abApgPQ 1.25 +0.347 aApP

0.93 £ 0.065 abABqQ 1.17 £ 0.191 aApP

ZF Y Native potato 0.74  0.087 bApP 1.28 + 0.186 aApP 0.90 + 0.230 bApP
F6 INEHHMXHNSREMZHLEE (um)
Table 6 Palisade tissue thickness of potatoes at three altitudes
Al K (m) Altitude
Variety 1 000 2 000 3000
BT/ Yingjiang small potato 3.53 +0.376 bBqQ 3.33 +0.119 bBqP 4.84 + 0.544 aApPQ

FINIZL Jianchuanhong 3.57 £0.153 aAqQ

E P Native potato 5.02 £ 0.508 abApP

4.39 +0.108 aApP 3.60 + 0.669 aAqQ

4.06 = 0.660 bApqP 5.29 +0.157 aApP
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KR 0y Fr g 2 41 2R B PR 8 25 T eI
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224 LAAEet R T AREBE KR

RS AIA, “ZITL/NFEE 7ETEIR 2 000 m Ak
R 2R R R TR 1000 m, HARA
W2 QN2 AE 3R AL I R T R R 2%
RARE; BRI LR 3 000 m LR
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Table 7 Sponge tissue thickness of potatoes at three altitudes

B

WK (m) Altitude

Variety 1 000

2000 3000

BTN Yingjiang small potato 4.53 £0.252 bBqQ

FYJIIZL Jianchuanhong 3.88 £ 0.633 bAqQ

Y Native potato 6.18 + 0.370 bBpP

4.33 +0.135 bBpP 6.39 £ 0.798 aApP

3.58 £ 0.241 bAqQ 4.76 £ 0.331 aAqQ

4.68 +0.147 cCpP 7.19 £0.189 aApP

RS INBHRMERHDHRETREEE (pm)

Table 8 Lower epidermis thickness of potatoes at three altitudes

A TR (m) Altitude
Variety 1000 2000 3000
FL/NEYE Yingjiang small potato 0.51 + 0.046 bApP 0.82 +0.100 aApP 0.74 + 0.227 abApP
SINZL Jianchuanhong 0.49 + 0.075 aApP 0.61 +0.180 aApP 0.94 + 0.358 aApP

EFRPET Native potato 0.45 = 0.040 bBpP

0.66 £0.111 abABpP 0.81 +0.147 aApP

225 LEhdEet h ASLIT AR

RO FIHL, BTN TR 1 000 mAbAY
- F AL S = T 2 000813 000 m, HAAS
B BINNLLAEEER 1000 m &b < FLIT
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FHEE TR 1 000 m ALY H- S FLFF AR B 35
T2 000 F13 000 m, EFZRFETFEE 3 000 m
bR R LT B I IR 2 000 mo FEIEIR
1000 m4k, 3A-THEE At i SFLFE2ZERA

W2 AR 2000 mAb, B B S SLIF
ERERT ERET M CBINEE, HAR
W% TEWH 3000 m ik, 3A4~IhEE AT R
SAUUTFEERARE .
226 LbEeth AsLBobi

10 A1, T/ TR 3 000 m Ak
R AL 25 & TR 1000 F12 000 m, A
ANEE; B e 3R LB ZE R A
W CEZRVEE R 2 000 m AR F R FLER
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BEE TR 3000m, HANEE . 7EER 1000 m
Qb BRI RSB R E S T BN
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CERFTEF MR E ST BN
L, OHAANEE EWR 3000 mAakb, 345 FR
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R9 INBHBRHIREJISILAE (um’)

Table 9 Stomatal aperture of potatoes at three altitudes

A

WP (m) Altitude

Variety 1 000

2 000 3000

BN Yingjiang small potato 43.97 + 15.078 aApP

SINILT Jianchuanhong 58.16 +24.509 aApP

EZK I Native potato 39.21 + 3.758 aApP

18.25 + 3.002 bAqP 24.21 + 1.752 bApP

23.19 + 2.357 bApP 23.19 + 4.436 bApP

16.85 + 0.22 cBqP 23.38 + 3.078 bBpP

F10 3INEHXHSERESFLE(No./mm?)

Table 10 Stomata number of potatoes at three altitudes

sl 4K (m) Altitude
Variety 1000 2000 3000
BT/ Yingjiang small potato 38.33 £ 6.351 bBqQ 48.00 + 4.359 bBqQ 77.00 + 3.606 aApP

FIZT Jianchuanhong

F Y Native potato

40.00 + 1.732 aAqQ
63.33 + 4.041 abABpP

59.33 £ 12.503 aAqPQ 64.00 + 25.159 aApP

78.00 + 2.000 aApP 46.67 = 15.308 bBpP
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