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Study on change rule of stomata characteristics of different maize types

JI Chun-rong®", LI Shi-qing*”,FENG Hong-zhao", L1 Sheng-xiu”
(a State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau ,b College of Resources and

Environment , Northwest A & F University ,Yangling , Shaanzi 712100, China)

Abstract; [Objective] Stomata is the approach of air and water exchange between leaves and environ-
ment,and it is very important to investigate the change rule of leaf stomata characteristics at different lay-
ers of canopy for studying the correlation between stomata characteristics and net photosynthesis rate and
transpiration rate. [Method] A pot experiment was carried out with different maize plant types to study the
discrepancy and change rule of leaf stomata characteristics at different layers of canopy at different growth
stages. The summer maize of different plant types were plate conformation Shandan 9, middle conformation
Nongda 108 and compact conformation Shandan 902. [Result] The results showed that stomata characteris-
tics of canopy leaf were significantly different among varieties during the whole growth stages with the
same fertilizer,and stomata density increased and stomata areas decreased gradually along with the growth,
but stomata length and width increased first and then decreased. Among the different maize plant types.,
stomata density,stomata length and width of compact conformation Shandan 902 were significantly larger

than those of other varieties, which the average were 101. 81 mm™*,72. 81 ym,37. 45 ym,and stomata area
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of plate conformation Shandan9 was the largest, which the average was 3 157. 35 um®. The stomata charac-
teristics discrepancy of leaf at different layers of canopy were obviously different among varieties during the
whole growth stages, but there was no universal rule. Comparing the different layers of the same plant
type,stomata density of up-layer was larger than those of middle-layer and low-layer,and there was a sig-
nificant difference among different layers. Correlation analysis on leaf stomata characteristics showed there
were significantly positive correlations between stomata length,stomata width and stomata area. There was
negative correlation between stomata length or width and stomata density,as well as between stomata den-
sity and stomata area. [Conclusion) The stomata characteristics discrepancy of different variety is related to

genotype and layers of canopy as well as the growth stage. Therefore to determine the crops stomata char-

acteristics,the growth stage and the positions of layers of canopy in sampling should be considered.

Key words: summer maize;plant type;canopy;stomata characteristics
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Table 1

Properties of soil used in experiment

APLBT/ (g kg™ 1) LR/ (g kg™
O. M. Total N

HRWE/ (mg » kg™
Avail. P

NO; -N/(mg « kg™ 1) NH, T-N/(mg + kg™ 1)

14.25 0. 81 10. 16

7.83 9.64

L2 ERBENEESERRHE
AR K A= 7 I S PR 7 4 2 S L 4 SCHR (1516

7 AT 43 J2 53 )2 b e LUK R BT A R T it o
SRR 1/3 D e R SR B U ) 3 R F 2 00



5% 5 3

TR AR R B I ORGSR AL R R 25 59

FRECPEMTE. AREE DRy B, R
(- YA oV S N Sy o e Sl = = S 1
I Sl /S B 0 = ) W =i 9T S L) i/ A P L R VIR B |
TEARCT ) 22 R R R AT
L3 EXRMFIEEEFH &

B kAL I SR B ) Y FE R OK
TR RR b PRS2 fe B — Fr o8 4 e JT it G
JO A TR PG W R e B UL T 3R B K AR IR JE R T R
Hh AR ST 2 K A 7 00 R G A b — )2 0 B A
THT o FL XU 25 B I FH A B R e BT 5 Rk L A%
JA = ii*iﬁﬁ il B ER 5 0 33 R
FH b PR e 35 R o o e B 2 R s T BRORS EUR B G
AT
1.4 ERMASAZEMESHFENRD

F AR R AL AR SR AE A BAT 130 U7
18R 1) DMB5-2231PL $f% 12 {455 484 £ 4t (Motic
Digital Imaging, #7 [E) WLl , Motic Tek bt 5E 1% %
Tl 42 1 PR A5 S A FL B L IRTR A 3 AR SR T Mot
ic Images Advanced (3. 0) %}, 7] B 3l & 7~ M 1 45
BOIFHBESA « . xls SO, HEAT B 0T .

1401 &35 A ey A %F%%WMH%%S
A EE 2 R T 40 A7 R S AR T A UL

PR EBEMLEE 10 S P B4R 5 340 30 ff]aal}zl
S SRR IR B R B AL IO R BR DL

AR GE it 8- Jr 2ok e b i AL BPARSL %
(Stomata density,SD,}>/mm?),
14,2 AILBAHFAE IR 42 KE KR
il 3 AN e Ry T 40 AR RO GO T 40 BEOULI .
R FREALZE 10 AP, B AR AR L3RR 30
i PR X s e P B AL JE IR R/ AL
K J& (Stomata length, SL) . % & (Stomata width,
SW) . T #2 (Stomata area, SA), Motic Images Ad-
vanced 3.0 EQAL PR (e d% A 2 W om il i a5 4 .
1.6 HiEaE

JIT I KA 1 SAS BAF AT 2 S

2 HR5H

2.1 AA4SBEHEERMTASAHENER

M 2 ATLLE W Bl AR I ok AL
WEBE L RO R A I R R R RS
A 2 S i 2 L e R I R AL R
Fb 4R 7 3R 2 R R 24 13 %0 5 i i SFL K B R AR
ot e 55 AL T8 B B — B, T I B e L X
LA B2 R0 B B2 1) 38 i 1 K T A 2R B B U L <
FLACBE A 98 B X B AR AN R) AR D) 2% S A W
(P<0.0D), ANFEAER B EKMH R AL 2E 50
KB B KO (P<<0. 01) , Hov gl 2 i - F- < FL
TR A, 5 BT WA R R 89. 3%,

B FEIHT

x2 TREFHEERMHAFPSAEG

Table 2 Difference of stomata characteristics of maize at different growth stages

HEH R SALHE/ (A e mm 2)

AALKJE/ pm

AL R/ ppom?

SALTESEE/ pm

Growth stage Stomata density Stomata length Stomata width Stomata area
AT Jointing 96.00 B 79.85 B 41.77 B 4977.50 A
2 Booting 97.94 B 97.40 A 50.92 A 3548.60 B
JE Maturity 108.78 A 31.35 C 17.90 C 2 536.15 C
T« R S BR 5 bR A R R 5 7 B 3R R 22 570 .3 (P<<0. 01)

Note: Different capital letter of the same column means significance at the 0. 01 level.
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Table 3 Difference of stomata characteristics of maize among different plant type varieties
i i SALEE /(A « mm™?) SALKBE/ pm SALTEEE/ pm AL/ pm?
Variety Stomata density Stomata length Stomata width Stomata areas
Beef 9 5 S9 101.03 a 65.52 b 36.55 a 3157.35 a
4K 108 N108 99.87 a 70. 27 ab 36.61 a 3 020. 30 ab
B8 902 S902 101.81 a 72.81 a 37.45 a 2 884.60 b

TE < 7 50 B S5 R A R /NG 52 8 3R 22 53 W 3 (P<C0. 05) . TR,

Note: Different small letter of the same column means significance at the 0. 05 level. The same as below.
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Fig.1 Difference of stomata density among different plant
types during different growth stages of maize
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Table 4 Change of leaf stomata characteristics at different layers of canopy along with the growth of maize

AHH = SALEE/ D« mm?) ALK B/ pm TALTESE / pm AL TR/ pm?
Growth stage Layer Stomata density Stomata length Stomata width Stomata areas
- I )Z Upper-layer 104.5 a 101.5 a 52.4 a 5309.5 a
ke H12 Middle-layer 91.7 b 70.2 b 36.6 b 2329.0 c
Jointing stage
TJZ Lower-layer 91.7 b 67.9 b 36.3 b 3007.4b
2 Upper-layer 104.5 a 99. 2 ab 49.0 a 4 986.2 ab
ﬁ;ﬁ?'ﬁﬁ H1)2 Middle-layer 97.5 b 103.6 a 54.8 a 5 367.8 a
Booting stage
T2 Lower-layer 91.7 ¢ 89.4 b 49.0 a 4578.6 b
-2 Upper-layer 115.0 a 30.5 ab 16.6 a 489.4 b
e
EE#% #1)2 Middle-layer 103.4 b 34.3 a 18.8 a 630.4 a
Maturity stage
T )2 Lower-layer 108.0 b 29.2 b 18.3 a 488.6 b
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Table 5 Change of leaf stomata characteristics at different layers of canopy along with the variety of maize

st 2 SALEE/ (A« mm?) SALKE/ pm TALIESE / pm SALTE L/ pm?
Variety Layer Stomata density Stomata length Stomata width Stomata areas
-2 Upper-layer 106.8 a 70.3 a 38.6 a 3569.7 a

S9 #1)Z Middle-layer 99.9 b 59.5 b 33.3Db 2625.9b
TJ)Z Lower-layer 96.4 b 66.8 ab 37.7 ab 3 276.5 ab

-2 Upper-layer 110.3 a 72.3 b 35.0b 2 895.9 ab

N108 H1 2 Middle-layer 91.7 b 78.2 a 40.5 a 3233.3a
TJ)Z Lower-layer 97.5 ab 60.3 ¢ 34.3 b 2524.6 b

-2 Upper-layer 106.8 a 88.7 a 14.4 a 4319.5 a

S902 H1)2 Middle-layer 101. 0 ab 70.3 b 36.4 ab 2 467.9 b
TJZ Lower-layer 97.5 b 59.4 ¢ 31.5b 2273.4b

2.4 EBEXMHASFLERBEAE XS
LOFRW MHARIKESTEEZ B EHEH
IEAH S s R ALK E VR AL 58 5 A FL T AL (8] 9 AH ¢

PP R R B K - F 5RILEERE —E R
MK, H2ES ARSI E S5 FfLm A i %
B AR,

®6 EERMARESIAFEREREFEXSH

Table 6 Correlation coefficient among different stomata characteristics of maize

He b Index ALK LT UL TALE
Stomata length Stomata width Stomata density Stomata area
S FLEK JEF Stomata length 1. 000 0 0.986 35" * —0.287 54 0.979 68" *
SALTEJE Stomata width 1.000 0 —0.261 85 0.983 71"~
KL% E Stomata density 1.000 0 0,254 68
S AL FL Stomata area 1.000 0

e ox RoRASCR BB EKF(P<0.05), x % KR AHEIE B B3 K (P<C0.01).,

Note: * and % x* indicate significance of correlation at the 0. 05 and 0. 01 probability level,respectively.
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