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Abstract

In order to understand the effects of solar UV-B radiation in high-altitude Yunnan Province on
agronomic traits and morphology characteristics, flue-cured tobacco cultivar Yunyan87 was se-
lected and planted in field under 75.04% (A1), 70.01% (A2) and 30.02% (A3) of solar UV-B radia-
tions by canopy coverage of different UV-B transparent films in Qvjing (1997 m above sea level),
which locates in low-latitude plateau area of Yunnan, and the resulting effects of reduced UV-B
radiation on this cultivar were determined. The results showed that: 1) with deceasing of UV-B
radiation intensity, larger stem length, stem girth and internodes length were observed under A1l
and A2. The results indicated that an appropriate solar UV-B radiation intensity can promote the
growth and developmental process of Yunyan87. 2) the 7t leaf in underneath of Yunyan87 plant
was more sensitive in response to UV-B radiation than the 12t ]Jeaf in middle part of plant. The
size of the 7th leaf in A1 and A2 were bigger than that in A3, but specific leaf mass (LSM) in the
three treatments had no significant differences. However, the shape and area of the 12th leaf in
the three treatments with indistinct differences and LSM in A1 and A2 were significantly higher
than that in A3. With reducing of UV-B radiation from A1 to A3, total leaf thickness, thicknesses
of palisade tissue, spongy tissue and epicuticula were decreased gradually. But no significant
differences were observed in abaxial epidermis thickness, ratios of palisade tissue/total leaf
thickness, spongy tissue/total leaf thickness and palisade tissue/spongy tissue. Stomatal length
and singal stomatal area of abaxial epidermis in A1 and A2 were significantly larger than that in
A3 (P < 0.05), but stomatal wildth increased with UV-B radiation reducing without statistic vari-
ations. Stomatal densities, index and abaxial epidermic cell densities in A1 and A2 were little
lower than A3.
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B E

AT RARFHUV-BEES X =B A BERE R EMESERIEN, KFFTER S/ EEREX HERE
(H3R1997 m), KHEFHEEERFMZE87, KFHXWIE EA FEEEHEBRISUV-BESN AR, B
FT RXT Y HARFFE75.04% (A1), 70.01% (A2)F130.02% (A3)HIUV-BIE SR E X = M87R8 SR
IR . SRER: 1) BEUV-BESRE R, AUIANETHEKZE. ZBES5HHESH R, RHE
LR KUV-BEEF R E = H87HI A K . 2) T EFH (B8 7H)XTUV-BAE T B )R BLE8H BF - (38 12 ) Uk,
ATFIAZ LB 7R HARBK, SAEE12HTERITRZERAKR, HATHA2AEHLSMEE & TA3.

FEUV-BIESTRTS, M HEEE. AL, BHEEAN EREEERE F. B TREEE. MEiHA.

BRALSERLSEHFEENEME. R HAAEE /BRASEREHEERAK. ATRA2AE TR
ESRAKEMEREZ KTA3 (P < 0.05), SILEEFEUV-BESN BEFET LA, LEEAEZERAEE,
ATFIA2 S FLE B FaBNR F 4% B K T A3 HE.

XK ia
B, REMWR, %K, UV-B, SRR
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1. 5|8

LR, TR UV-B RS s R AR SRR AR 2 52 BT 8 o0 . Kk 2 Kk
Wit =, B UV-B f@s SR A AR GR N1 [2], MUt RGRRE r B S AZ UV-B fEAtH R
Mig[3]o BN T ARG /N T B B A SRAE MR AR T AR A T B, T AR SR 2T e, R SR (s
PR . Si5h, ZHEVIRIPRELE UV-B S A T 2 AR N . B FUAHL UV-B 48 55 1 5 g
N R AEBACIAR 4] [5]. BREZFEE[OIMBI WA, UV-B 48N e R m K E k. H2, ©F
WAL, UV-B SR KR E « TSRS R A £ 500, YRS R SR
HISE s UV-B F84 T IFARENESR R[], 8GN UV-B RS KRR . 72 BEJ/D . TR
% AR T EF, TEEs UV-B 585 N KRR s IR E M AR 8] ST, S0 T R ERMEIASE T B AR b5
HOKBH UV-B 4@ 55008 A SR R BT TEIEAR D o AT Fe 38 1 RS o5 AN 7] )& P RO B W, B
55 UV-B 5@ 73, BT T = AR i O XA ] UV-B R A BT ML SRR A2, B4

DOI: 10.12677/hjas.2018.810173 1173 Lol


https://doi.org/10.12677/hjas.2018.810173
http://creativecommons.org/licenses/by/4.0/

SRAEY.

F120 WY R i vy SR X ARIA S PSR S8 UV-B RS MRAR ZVEARAORE M, D91 XS4 (R EAT )65 1
RIS % .

2. MN57E
2.1. I MRS

WRIGLE = g 4 o 17 2 B ARMFE(103°42'E, 26°18'N, ik 1997 m)iHAT, SR M, WER
T, JE R AT R I o A R SR RV o O E B AR IA(5~8 A IF [ s X 2, 2R BT
BUFAERM 2017 4 5~8 J FEARE R PHMEINGE 1), RIGHNEH, 2%+, 5650 3% pH 14 6.52,
AU 24.01 mgkeg ™', BUARE 76.45 mgkg ', AW 19.14 mg-kg ™', AR 120.04 mg-kg .

22, WM SRR

eI FON MR 87, BRI T, MEFE W, 2017 4F 4 A 30 HEREIKH, FE%E 16,500 Fk-hm™>
(FRATEE 50 cm x 120 cm). JEJE 3% 1B & FIE(N:P,05:K,0 = 2:1:4) 775.5 Kg-hm 2, 85 8£mE AL 775.5 Kg-hm 2,
TE BE 2 0 P AE 330 Kgrhm 2, BRERAH 132 Kghm “hm 2, BRI 3 ¥k, 251F 5 H 10 H. 5 H 20
HF S H 30 HiiN. HARRRE R, dettBOmm A r= BoR e AT

R E 3 ANkES UV-B 4RSFA0HE, Al 7§ 0.040 mm JEEHIE Z0AHI; A2 %5 0.068 mm [
3R 205 I, A3 78 75 FHiIE 0.040 mm J5 & (Mylar, SDI, USA). 5 % — N AEATAR] 25 5 AL 3 A 56t B (CK) -
TRHE 18 d (5 H 18 H), KBt NFEKIIJT A4 . FAF K 20 m, % 5 m, TH#E 22 m, 4
i 1.5 m KM, DRI AR PR 1 m DA E3Rsr a6, LRI K. S =N E A,
RIS LA N ORI - 22000 5 , 45 Ab BRA P RELR T 1 1~ 35) UV -B $a 5 5 B2 43 i A A SRR BE ) 75.04% (A1)«
70.01% (A2)F1 30.02% (A3); JEHEIE IS 2NN FEIREIT 72%~80% 2 7], AN[FIAbEE A BB % 57 .

23. WEABRSHE

2.3.1. HHC, MR, HER, EEMHE

SEEAERUG 2 REITINNT(7 A 3 EDATIRE(7 A 20 H). FTIRTIE R85 7 A A 80N R
A EEG R, FTTUSIE R A AR 12 RAR0T . /M AERREREE 10 ¥k, BCFE.

MK [ 2 B R A B K B T B 2R, A7 em.

58 DA R oe 4 5 Bk T EKEE, #8847 cm.

AR B A (em?) = 0.6345 x K x 5

ZEH: TERREL 13 AT R R K, AT om.

T B H R R 13 IR E R S AL, AL R 2 AN EEGEIE 10 M)

Table 1. Main climatic factors in the months of May to August over the years and 2017 year in Xuanwei county

= 1. EREEEAREKEIG~8 B)BEM 2017 FXESIEEF

R R o 5H 6 H 7H 8 H SEH
Climatic conditions Year May June July August Average
FHSE(CC) i 19.9 19.9 20.0 19.3 19.8
Average temperature 2017 % 19.7 20.7 19.9 20.3 20.2
% 1 & (mm) igs 84.0 127.5 161.7 183.2 138.9
Rainfall amout 2017 4E 43.0 76.45 115.0 106.0 1233
[ B 4 (h) ik 224.9 144.0 150.0 150.6 167.4
Sunshine hours 2017 4 220.0 143.0 151.0 164.0 169.5
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WP, BT em.

23.2. tkHE

FHFTALE8 0 BIAE M Fr iR . i R ERE ST E 6 AR, SRR B M A (E R 3 em®), BT
A, 105°CATH 30 min, 85 CHETEIEE, FE. 45 LSM (LSM, mgem %) = T-H/H .

DL _E B s Y BE AL A BRI B =k, ST TOORT I E (Kt R o ER 7 A o (N A B, ), TR
JEWE oA EE 12 AR, R 3~4 Ik, BCFAE.

2.3.3. STLEHESH
IR R3S 5~6 X ik 2 TR SE AT 32 KRN e o 8, AR R 3 i, IR IR K3y, £E
Motic Type 103M Y&~ BB ~, A 10 540880 10 5 H 5247 M %2, F:H Motic Digiclass 1.2 AR
Al . Motic Images Advanced 3.2 BRI ESFLKA B, R BEL 1~5 NMLEF, it PLEr A fLEE A
KEEMMEH , 1HHSFL% E (Stomata Density, SD). & 57 il % & (Epidermal Cell Density, ECD)F1 S fL1§
#(Stomata Index, SI), SI=SD/(SD + ECD), %[5 JE AR 2 st 5 A S FL AR :
SA=nxaxb

A SA NSFLIER, a AEEHED 172 ALK, b ALK ED 12 SFLHEE).

2 zxz
x - n
ﬁ\%mﬁ%ﬁ%ﬁﬁﬁuﬂ%&zmﬂ@%ga@mﬁ;é(s:\/—1 n )ﬁu%@@@:%zxn ) BIE
n-— 1
PR S B0 R AR (O :%) 9]

2.3.4. MR fREIER

5L 52 [R5 B Py rpe S ik S i G (R R F, 8 FAA 88 W OEAS IR 70%)[# € 2 5
JHAE 0% PRE HHARAT, H 70% RG22 JG , WG IR K . — H 2KIE B L IR CH IS 55 54°C~56°C).
P, Leica VI A AU (JEE 10 pm) KR ZHERBUE . R SR, B4 - B0 E Gt i
B o B K A ) CAE Nikon Eclipse E200 Y622 R4S T, F 4008 3-AT 0%, I 4k
MRS B, M S, A gi b FREEE. WAL ARESSE 6 Diiehs. AN
UL RARAR 30 HEUE, BCFIE. DL ERTENESEE 3~4 R, BCFME.

2.3.5. BIREE S
HHE 2 Microsoft Excel 2003 # 3, SPSS 16.0 47 H1[K 2 7 22 (One-way ANOVA)7 41, F £ (LSD
POMCFRA 25, WEZERKT P <0.05. BUE LT IME S ARAER(S. D) E R

3. ERESH
3.1. @55 UV-B @53 H PR E AU 52N

FITRT(7 A 3 B)PRRBER S A HE 2 (B AP — M B E ZE R (GE 2). 5 CKAHL, A1 F1 A2 bFEZEm
Bn, ER=FZAZERALE, A3 LS CK. Al AT A2 HEZEE B3 N %, 5 CK ML, 33 UV-B
RS I S A FET R BRI 2 248N Al A2 Rl A3 = AMRFR Y 8], A2 FTRIERRR, W T A1 Fl A3 4bH.

859 UV-B fRSHAC IR G B8 T K, Al A2 1 A3 =M EEMKIFEEST CK, HE=#2
2T E, R SHKAERAR, Al M A2 4bFH s ing &, 5 CK 2753, H A3 &b
HE CK HGRFEER, WG SRR, A3 B A AR ZEKT AL R A2 AbBE,
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A3 RRFEE AT FI A2 ARTEAZERER, ARt 5K UV-B S5 T BT K &6 K.

FITIHTARH UV-B 4B R, Al AbERRR 7 2B R FREHS, HARZHRIERRIH ETr#E
B, HA AR R B TR R, RS IR TR T 32.57%1 40.54%. A2 AbERRIH ARSI L
B, IAEE ETFRORRE T, ROWIE ETE T 44.54%. A3 ALFERARALER TR BE_ETHECEE R AN, HAR S
PERFEAR B A T

FITUET H 20 H)& b8 (8] 25 s fIT R A7 7R B8 2 5, 2R F. e, mh s b fl 22 e AN B
(% 3). JkF5 UV-B 585 REEIN T =0 87 AT e, HBE UV-B fRHHkEs, ZEmAsmgEse Bt
G R, HRTE A2 A3 NIAERCORAE . FIRES UV-B S abFE ], 2Kz R AR, M bR i E
BIS, b A2 ACFREC IR ETE T 23.23%, EIAIFE A2 AbFE TR AR, BOWIE BT T 38.78%. 1M
XA IAIFE AL HEVE TN A2 > A3 > Al, =FZ AR EESR.

3.2. 55 UV-B 35X EEHE RIS MG

UV-B 5@ 5055403 5, 25 7 M LSM B2 B4 1(A). 5 CKAHEL, Al. A2 F1 A3 4bFEf) LSM
3R T 15.16% (P < 0.05) 13.90% (P < 0.05)F1 14.47% (P < 0.05), {H5&%Jk35 UV-B & 5§ 4bFE 2 ] 2
FARZE. 587 HERAR, 5 CK ML, Al il A2 A3 12 LSM BEH R4, H=% 2 MEFAN
TE, A3 LF LSM N FRAIHE, 5 CK. Al 5 A2 AbFRfA| 22 B (& 1(B). Al. A2 Fl A3 =/ Mab#E
(], A3 4b# LSM EEFHMKT A1 F1 A2 Zb3, 1 Al. A22 MEEERZEFAEE.

3.3. @55 UV-B X @SS Rm

UV-B 48 S50 WA= 2H 23 248 Jf J2 5050 S0, AEUH A e JHG A A 25 460 4 Y2 3 SR (R 4). 959 UV-B 45
S5, ANFE UV-B ALBE S I 5 S5 R 10 22 0K, B AL b 2R M= S Rl 4 2 275
FERSA _ETHA, A2 A A3 #RFHRRAG, H Al>A2> A3, Horhik PR ML L 435 R RN 4 2 4R S R
TEIES UV-B 58S A0 BE UV-B fR 4 8% 10 TR R & PR, A2 f1 A3 EREEEEZRARE, HY
Al ZREE, WIS UV-B mEH R N REERALSE, B CK hHZERHRE. Al RERT T
R LRI AL A SR B R R B AN, AR AN AR R TS, Hh B RH BN EREE
FE, B BT T 5.58%. A2 FIl A3 ACBEIYRIMAFIREEER s, Hrb A2 BN R NERKEE
BT R T 27.75%, A3 ALBRZ&AF N SR FEAOM IR B T 22.85%, T BEIE LIS B /K.

UV-B & 50T i Fr 5 M AR L9 S ma AR 0y, = 4 23 it e JZE BE (1) 34%~36%, Ak B ) 22 S A
BE. H AL CKEARHLR G B HAIECR, A3 ZER/DN, 5 Al ZREE . SO

Table 2. Agronomical characteristics of Yunyan87 under different UV-B radiations before top pruning

2. AE UV-B QBT = 87 IITATAIR Z K

%7 .
b e the 7" leaf EXE ) H IEHVEE
Treatment  Stem height (cm) K 55 AR Stem width (cm) Distance ((())frglternodes
Leaf height (cm) Leaf width (cm) Leaf area (cm?)

CK 80.1+£2.9a 61.0£ 1.4b 26.3 +£0.9b 931.4 +£49.6b 83+0.2a 3.7+£0.3¢c

Al 89.5+4.9a 68.6 = 1.5a 29.1+0.8a 1234.8 +50.7a 8.1 +0.4ab 52+0.2b

A2 87.1+5.3a 68.7 + 1.6a 30.1£0.5a 1166.7 £ 40.8a 8.6 £0.4a 5.7+0.3a

A3 62.2+£2.9b 67.0+£0.9a 26.5+0.7b 1012.7 + 38.5b 7.5+0.3b 49+0.1b

e AN TR R R AL B ZE S AE P<0.05 LERRE. FIE.
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Table 3. Agronomical characteristics of Yunyan87 under different UV-B radiations after top pruning

3. AE UV-B BT/ 87 FTTERI R E MR

#1200t N
s e the 12" leaf 2 TR
Treatment  Stem height (cm) - -5 I Stem width (cm) 'S¢ ‘(’;‘n“)ter'
Leaf height (cm)  Leaf width (cm) Leaf area (cm?)
CK 77.5+1.3b 70.4+1.5a 23.1+0.9a 1002.2 £ 56.1a 7.7+0.2a 49+0.2d
Al 94.7+ 1.5a 68.3+1.3a 23.4+0.5a 983.2 +26.8a 8.1+0.3a 5.8+0.2¢
A2 95.5+2.4a 69.1 £1.4a 23.6 +0.6a 1006.3 £39.3a 79+0.3a 6.8 +£0.4a
A3 90.5+1.8a 68.8 +1.4a 22.9+0.8a 975.2 +£50.9a 7.9+0.2a 6.3+0.3b
e RS NGEREAN R R AL B ZE R A P<0.05 EEREE. TH.
Table 4. Effects of UV-B radiation on flue-cured tobacco leaf anatomical structure
=z 4. UV-B 1251 3B RS 2540520
A Treatment CK Al A2 A3
o4 R
2+3. 9+3. 9+2. B+4.
Leaf thickness (um) 269.2 +£3.8a 273.9+3.2a 241.9+2.4b 216.8 £4.2¢
L?%&)?TE 23.3+0.6a 24.6 +0.7a 20.5+0.8b 20.1 £0.6b
Upper epidermis thickness (um)
A 2 2R
9+2. S+1. 8 +2. 3+1.
Palisade tissue thickness (jum) 98.9+2.2a 100.5 + 1.6a 91.8+2.3b 76.3 + 1.4c
B S e 1 X | |
Layer numbers of palisade tissue cell
V4R H A
AL 1303+3.1a  1342+28a  113.6+2.8b 101.1+3.6¢
Spongy tissue thickness (um)
.F%.&}%E 19.1 £0.8a 15.3+£0.6b 13.8+0.4b 15.6 +0.7b
Lower epidermis thickness (um)
WA LG5 BE /e J
Palisade tissue thickness/Leaf thickness 0-36a 0-36a 0-36a 0-34a
TR AL SR BE IR
Spongy tissue thickness/Palisade tissue thickness 0-46ab 0472 0.45ab 0-44b
HIFRS 1L R A4 5 e
0.75 0.73 0.81 0.75
Palisade tissue thickness/Spongy tissue thickness 75a 73a a 75a
3.50 A 8- B
a
7L
3.25¢ l a a a
& & ] I T
8 Es |
5] -
oo [ l 1 b
= E300f b b = E T
oy oG
5 b = =5t I
- 1 |
1
275 ¢
I ‘|
2.50 T T T T 3 T T T T
CK Al A2 A3 CK Al A2 A3
Figure 1. Specific leaf mass of two lea positions under different UV-B radiations
1. N[E UV-B 238 2 ItELEH &
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AR GIHAL LG E R A RE,
3.4. B85 UV-B RREFATHROSTLASE

34.1. SHLEE., REAMBEMSILER

55 UV-B RS TFLH L . ALIRBOR B LR AN B 25 (14 2). A3 LS EEAT LI
5 CK MZEAR, Al A A2 SALE EAREAHIN T CK WA Pk, 158 UV-B a4t kP i, i UV-B
TR IR IE A, R A R B &

3.4.2. S, EFMERA

mE 3 pos, MXFT CK, Al A2 BEiE 7 RILKE, A3 SAHLKES CK ZRAK, HY
Al FI A2 ZER . JRS9 UV-B fRA R E 5w 7 RILIERE, A1~A3 B UV-B fa5HEs, <AL 5%
T e FRHAR . A1 A2 LA E KT CK AT A3, 1 A3 5 CK Z5F A K. A2~A3 [ UV-B @4+
W, LT TR

3.43. SIS TERRE

i 4 aTRUE W, Bk ERFLIR R RN R R R AEOR, AL R R L A TEAR ()
5 RBOR N WIS UV-B fEa e TATLIRE, PR T R A A S R A2 S ALIREU AR
FEmm, BEST CK, M5 AL M A3 ZRARE. A1~A3 B UV-B fEHES, 257 40 i %5 5 1) A8 =

580 a 0.3, a _ 2000 ¢ a a
a Q a
Boof 7 R S A T A !
£ 560 '[ s 1800
o I - T T 2 ] |
[}
= : T 50'2' J_ l B2 ool
o [T) 1| [eg 53
M'ﬁ g g o
€7 =3 &= J
=3 520 J. CE B g 1400}
rs g0l K S
«© —
g
5500 é 1200}
=] 53]
3
480 L 2 . 5 0.0 L ) . L 1000 A . ) .
CK Al A2 A3 CK Al A2 A3 CK Al A2 A3

Figure 2. Flue-cured tobacco leaf stomatal and epidemic cells densities and stomatal index under different UV-B radiations

E 2. FFE UV-B EBH THEMSILEE. REABMEEMSILIEHN

220, a 150 ¢ 24000
a a a
a
T -[ 140} a '[ a 22000} T T
£200| J = T T z gl
E b § 130] 320000 >
= b =1 J- BT
2% T SR &g Il
= BE 0l -+ = 18000 1
rs T3 rg
& 1804 r ,E E b
g J E 2 T
@ Siof % 16000 T
160 5— T T , 1000 . . : 14000 L, . . .
CK Al A2 A3 CK Al A2 A3 CK Al A2 A3

Figure 3. Flue-cured tobacco leaf stomatal length, wildth and area under different UV-B radiations

E 3. ~F UV-B {88t TS FLIC. SEFmER
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9. SAKEE 9. ST
8 8
7L - TF
g g
& 6 ol
We W&
5L W——__I L
4l 4t
3 T T T T 3 T T T T
CcK Al A2 A3 CK Al A2 A3
8- A FLTER 8 ik
6L 6
o 9
w | T—X b T ]
iz . 'L\ /
® 2L b 2} — T
0 T T T T 0 T T T T
CK Al A2 A3 CK Al A2 A3

57 RA%)
°_'\
|_
|_
57 FH%)
z 7
ol
//
I—L

T T T T 5 T T
CK Al A2 A3 CK Al A2 A3

Figure 4. Variation coefficients of stomatal and epidermic cells characteristic parameters under different UV-B radiations

4. I UV-B B T RILMRE AMIFHES BT R R
FRECRW N . SALE AT RBBEHE UV-B 155 EIERERE T % . es UV-B & %4k
BRASLR TN AR A 57 2R A B 8] 22 AR
4. g
4.1. 85 UV-B 55X A SRR

TN T 25 52 X0 PR B8 AR A i S8 1) e B R B e ARSI TEAE AR (CIO M, I AR IR /N, 5 IR ER A,

AR T R, BABORE LSM, (HARK K B AR Z B0, R 58 UV-B 555 16 R0E b
XRE[10] BiE AEEFERRBTFRY], IR UV-B 5 Re 06 (AR S i in. M Bl LSM 4%
Bk, AR T S B N S KT BiT . NES WA 2250, KRR AL F A2 41

DOI: 10.12677/hjas.2018.810173 1179 gk Bl =


https://doi.org/10.12677/hjas.2018.810173

SRAEY.

T 87 . VAR LL A 7 MR AR, dRSEE/D UV-B RS K AARES, LSM A8/, 4551t
B, 7EHAMES UV-B 5BS/KFLLT, 75— 0B AAKERE R UV-B f@ itk B E R, RN R
IS HARIA S UV-B 58 450 FE 1 70.01% 744

4.2. HREZASM LSM

A RV B IhRE S s, AFEMAI X UV-B 48 S HIBURMEARF12]. ZEFdEES = 87
FTTRT &0 Fr e, SRRSO e, 45 FRIES UV-B 485 5 A AUE 5K 4
[13]. ARIEHEERER, THEE 7 WSS UV-B 54T M Ay K, S8EdE0R0RER—
#, VLW 87 FERMXT UV-B &AL AU . SR EREE 12 M5 UV-B $& 5 I US B, AT
A B b sl e A T TH AR R BRI B UV-B 4R S 158 M e B T EEAEA .

LSM S Bt 1 it 4 SRR O R B2 IR IR e ) DL AGE LS R 77, LSM BAR AR iy BRI,
T LSM B R E Yt i $5 0m, AR TG T 5| o 9 UV-B 3RS SR [ 14] [15] [16]. Jk55 UV-B
ERSHEIR LSM 98/, HAE RIENLES UV-B 585 T(A3)LSM F RN E, 5 Searles Z5[17]%F B4 #4
7 AL (RO 8 45 SR SAL, 3R B KRI85 U'V-B $2 58 25 I 87 S ' R F 1) R BR 353 (10388 I RE 77 PG
IS UV-B 5847110 3 M3 EE 7 i LSM Z 3R K, 1 AL FI A2 [958 12 iF LSM B3 5T A3,
R X UV-B 3RS BURVER 22 7. XA RE 52 b BE et iR BEBOR, AR B B AL I FR B0 i 5
JER UV-B 48505 A 0C, R ACEE R 1 2 R/, Mt B8 T KB, T UV-B
BRI SR IRORI S 8T LSM 1 AR L.

4.3. B 55 UV-B IR EZE =M

KT UV-B f@S £ H RIAT 50> ARIE . ARER 45 REW, UV-B RSB HEE AR, 5
K F fE A1 817 5 UV-B FaH TR SOBOIE I 48 R — B X AT RE T EERUONIE IHZE320 F  fR a7, 2k
AAEE UV-B 85T 1 B

4.4. HRBRIEH

Y BAABRIERE . REZJERE . ML) S SR 2R R B 5, TN 32 e R A0 0o B 5 PR
RE A EEAEA[19]. RS UV-B f855 2600, BEE UV-B 4R SR I RRAC, 5 Rt Y2 2R3
FEIERERA L R R, RIS A1 R A2 AbFR[) UV-B fES oA 22 R 5% AL, MRt RIME TR
MZESR. — U, 7EEHRFM T M 87 b i g5 /% K FH UV-B Ha it 1028 (b AEH UK, 55— J5TH
WYL, KPHHIE MBI UV-B FE 5 AT DA M 254, B8 im0 026 X P05 1D 1. R

PR ZH R B HEAT e A VR I SE B30, MR AL SURNg 4 AL S SR L 4 P2 B R IR R AR A
SR BRI E IR G R, 2GR 6 &30 . IR 45 7R, UV-B $8 5 a0 B AR X
FELN A2 B0 6 R, IX 7% WA 20 4 ) 5 B = 2 PR A T A6 (3 R A K ) R Ab B L . MR AR 25
LR SR A (1) 73 AT, 7 T A R AT DA e 0 (BB B ) S A 23 A (1) 85 B, AR T RO IR B 13
N, BN R B AR IIE N . AR, KT AN A R & S RS A EE[20]. JkES UV-B &S, B
UV-B &5 5B FEAR, M0 87 P SR BEZ TR/, U BRIRES UV-B 4858 2 M 87 X i 80
MR AAR, Ml 87 X UV-B 585 G RE /AN Al > A2 > A3, ASEACEE R AL ZH A S R
FILLBIARSHE 2, AT AE M P2 ZR 1 oAb 3 B2 S 38 TR 3R A4

3R BRI I8 UV-B 48 5 AR %o it R ZH 4300 55 1) — 1 B B2 o e, 9 5 400 2 P88 8 T 2880k
/N UV-B @4t s R F (21 IR, Wi b FREX UV-B fa s U A e BN %=

DOI: 10.12677/hjas.2018.810173 1180 b k=


https://doi.org/10.12677/hjas.2018.810173

fitia4

5, KbERE] EREERELR, RFEG FERYEEER UV-B EHA . EREEEX UV-B 5 1
MFEEARR, M@ TN RIAEE 75.04% (A UV-B f85 0 5, FRFEELTFEARM, TR 00 2
&N UV-B 4@ 5 AT A 32 20 HAR A, i m bt A BRE E BEERE R B ) & & SR R 41
HR AN SN R B A T IR T B R LA WA A [22] 6

4.5. SFLIFHE

W55 UV-B fa b et Lot B AL B (23] AIR g R IR, = 87 AfLH X 51k
B —2, WK UV-B 58Sl i AL i AL . — O =, Y EA BRI
FLA AR AL BN AL, U PR (0 FR3E ML RE D (PTE) B9 [24] [25]. FERE UV-B 584 T,
SALE IR, AL, TIN5 AR SR B SRR T S, AR TR R AR PR RO £ A
KAFIZ. g CK AALE R, [ALBUN, RIS IREERSRIERIAE S, 17 Al F1 A2 LB AL%
JE/N, ARALBOR, R FREEIE S BE JJ AR LSS 5 A1 B SSLB E AR EOIE AR T A2, RWE S UV-B
B T REXT IR ALK 9B PR A IE B RE S Ao BRI A3 AREE N 87 AR H - LSM AT fif
LR MR LA, A3 T AR BT B e L, (HRTRE A UV-B ARSI ARER 5 1N, E
FURH TR AT ILED, ML R R, A R ELT BRI AL

A 5 RN DARR EEE & S AR e . AR RBOR, B R IERE R, BRI E, P
BRI RN o RSE (BT R BV LS HOE BT RAE D9 b P 255 IOFR AR [26], B RARZR R
CO IRFEARA (27 B8 P I LRI 98 f A 7 R B, JEBRRIZ AR, ALK, SEAEAb B ] 2
FEERA, RYIKEH UV-B 23 AR AT REA R, IR DB AL SEAE X UV-B
FRA A L RS PR AR o NIRRT DUt UV-B S5 x-S FUR AR 52 290 &E =, B
FAAE—METFLAER T UV-B 58 5 R L

EETH
WA, R ORI BT
S5

[1] Solomon, S. (1999) Stratospheric Ozone Depletion: A Review of Concepts and History. Reviews in Geophysics, 37,
275-316. https://doi.org/10.1029/1999RG900008

[2] Pancotto, V.A., Sala, O.E., Robson, T.M., et al. (2005) Direct and Indirect Effects of Solar Ultraviolet-B Radiation on
Long-Term Decomposition. Global Change Biology, 11, 1982-1989.

[3] Chouhan, S., Chouhan, K., Kataria, S., et al. (2008) Enhancement in Leg Hemoglobin Content of Root Nodules by Ex-
clusion of Solar UV-A and UV-B in Soybean. Journal of Plant Biology, 51, 132-138.
https://doi.org/10.1007/BF03030722

[4] TKEALE, MWL, BA K, 55 UV2B ARSI/ N EZRREmI]. # SR %], 2003, 26(4): 545-551.

(5] BREZ, iR, MR, 55 UV-B RSS20 SR AE RS AV E D RCII M) AR EERLEFR,
2004, 23(1): 29-33.

[6] Frohnmeyer, H. and Staiger, D. (2003) Ultraviolet-B Radiation-Mediated Responses in Plants. Balancing Damage and
Protection. Plant Physiology, 133, 1420-1428. https://doi.org/10.1104/pp.103.030049

(71 %, BPCF, @2/08. 198 UV-B SRS AP ET]. 2SI, 2007, 16(3): 1044-1052.
(8] 3¢5, FEM, MY, & UV-B B E LR R, shEASLRL AR, 2098, 17(1): 140-144.
[91 k&, fRTl, B, EHRF. WGt dbat PR R, 2008,

[10] Kadur, G., Swapan, B., Sunita, K., ef al. (2007) Growth Enhancement of Soybean (Glycine max) upon Exclusion of
UV-B and UV-B/A Components of Solar Radiation: Characterization of Photosynthetic Parameters in Leaves. Photo-
synthsis Research, 94, 299-306. https://doi.org/10.1007/s11120-007-9190-0

DOI: 10.12677/hjas.2018.810173 1181 b k=


https://doi.org/10.12677/hjas.2018.810173
https://doi.org/10.1029/1999RG900008
https://doi.org/10.1007/BF03030722
https://doi.org/10.1104/pp.103.030049
https://doi.org/10.1007/s11120-007-9190-0

SRAEY.

[11]

[12]

[13]

[14]

[15]

[19]
[20]

[21]

[24]
(23]

[26]
(27]

Pal, M., Zaidi, P.H., Voleti, S.R., et al. (2006) Solar UV-B Exclusion Effects on Growth and Photosynthetic Characte-
ristics of Wheat and Pea. Journal of New Seeds, 8, 19-34. https://doi.org/10.1300/J153v08n01_02

Ruhland, C.T. and Day, T.A. (2000) Effects of Ultraviolet-B Radiation on Leaf Elongation, Production and Phenyl-
propanoid Concentrations of Deschampsia antarctica and Colobanthus quitensis in Antarctica. Physiologia Plantarum,
198, 244-251. https://doi.org/10.1034/j.1399-3054.2000.100304.x

B BRoRH, EX, & KRS R UV-B RS0 E R A KBTS R m ], R ERLS R, 2010,
31(1): 83-87.

AR, DUEESE, BOHT4r, . SR UV-B &S & (LR A e & R Fse )], S EWR, 2001,
25(5): 520-524.

Grassi, G., Colom, M.R. and Minotta, G. (2001) Effect of Nutrient Supply on Photosynthetic Acclimation and Pho-
toinhibition of One-Year-Old Foliage of Picea abies. Physiologia Plantarum, 111, 245-254.
https://doi.org/10.1034/j.1399-3054.2001.1110217.x

SRAR, BORAE, IR, S5 = maha Lo BRI o B et 2 i P O 3 EL A AR (D], AL R 41,
2008, 30(1): 40-44.

Searles, P.S., Caldwell, M.M. and Winter, K. (1995) The Response of Five Tropical Dicotyledon Species to Splar Ul-
traviolet-B Radiation. American Journal of Botany, 82, 445-453.

TeIIE, XIWE, HZE, 55 UV-B 4R RE A . AL R[], &SR, 2008, 27(11):
1869-1875.

TR, FhELE AFEDCHE N IE LI I R T]. EAFRE, 2007, 26(11): 1719-1724.

BEIKAL, RAK B WL R 2 4 PR A A A 038 S 2R A5 LI R A 1 LR A2 ). R A B 24 3R, 2001,
25(1): 90-98.

Hilal, M., Rodriguuez-Montelongo, L., Rosa, M., et al. (2008) Solar and Supplemental UV-B Radiation Effects in
Lemon Peel UV-B-Absorbing Compound Content-Seasonal Variation. Photochemistry and Photobiology, 84,
1480-1486.

Barnes, J.D., Percy, K.E., Paul, N.D., et al. (1996) The Influence of UV-B Radiation on the Physicochemical Nature of
Flue-Cured Tobacco (Nicotiana tabacum L.) Leaf Surfaces. Journal of Experimental Botany, 47, 99-198.

Kakani, V.G., Reddy, K.R., Zhao, D., et al. (2003) Effects of Ultraviolet-B Radiation on Cotton (Gossypium hirsutum
L.) Morphology and Anatomy. Annals of Botany, 91, 817-826.

EAE, skAE18. M- REFE SATEN ). AR, 2003, 23(1): 199-204.

ZeNae, 2R, G, & AT A RILNER I — SIS E AN E N NS R B R,
1992, 13(4): 69-73.

MRAEES, BRI, ST, 25 3 MR Rt B A U R [D]. e Rl RRE, 2008, 28(2): 5-9.
LiER, FRE, ZEE. BRASEGEYMN R B SIS, Y5-Ik, 2005, 43(6): 517-525.

Hans iXlth

KPR B P RR T s

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THARMELSE: [ISSN], HIAMATI ISSN: 2164-5507, Rw/ )
2. FTFFFAME 5T http://enki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

hmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE : hjas@hanspub.org

DOI: 10.12677/hjas.2018.810173 1182 b k=


https://doi.org/10.12677/hjas.2018.810173
https://doi.org/10.1300/J153v08n01_02
https://doi.org/10.1034/j.1399-3054.2000.100304.x
https://doi.org/10.1034/j.1399-3054.2001.1110217.x
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjas@hanspub.org

	Effect of Ultraviolet-B Radiation on the Agronomic Traits of Flue-Cured Tobacco at Low-Latitude Plateau in High Elevation Area 
	Abstract
	Keywords
	减弱UV-B辐射对低纬高原烤烟农艺性状的影响
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 试验地概况
	2.2. 试验材料与试验设计
	2.3. 测定内容与方法
	2.3.1. 叶长、叶宽、叶面积、茎围和节距
	2.3.2. 比叶重
	2.3.3. 气孔特征参数
	2.3.4. 叶片解剖结构
	2.3.5. 数据整理分析


	3. 结果与分析
	3.1. 减弱UV-B辐射对烤烟株型的影响
	3.2. 减弱UV-B辐射对比叶重的影响
	3.3. 减弱UV-B辐射对叶片解剖结构的影响
	3.4. 减弱UV-B辐射条件下叶片的气孔特征
	3.4.1. 气孔密度、表皮细胞密度和气孔指数
	3.4.2. 气孔长、宽和面积
	3.4.3. 气孔特征参数的变异系数


	4. 讨论
	4.1. 减弱UV-B辐射对烤烟植株形态的影响
	4.2. 叶片形态和LSM
	4.3. 减弱UV-B辐射对烤烟茎围的影响
	4.4. 叶片解剖结构
	4.5. 气孔特征

	基金项目
	参考文献

