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Abstract

The objectives of this research were to study the influences of enhanced ultraviolet radiation
(UV-B, 280 - 320 nm) on physiological indicator, yield and quality of cotton. We set four treat-
ments of 0 w/m? (R0), 0.5w/m? (R1), 1w/m? (R2), 1.5 w/m? (R3) by increasing artificial UV-B rad-
iation and studied the effect of enhanced Ultraviolet-B radiation on plant height, stem diameter,
leaf area index (LAI), apparent injure in leaf, yield and quality of cotton. The results showed that
the plant height, stem diameter and LAI had significant correlation with the increasing Ultraviolet-
B radiation (P < 0.01), and the difference between R3 and other treatments also had statistically
significance (P < 0.01). The apparent injury in leaf of cotton became more serious and the quantity
and quality was also at the lowest level as followed. The relationship between UV-B radiation and
cotton growth was closer. The higher intensity of UV-B radiation would have more negative effects
on cotton growth.
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ERERBZET, HRUV-BESN M ENNAEEK KT R, Bl A T HHEUV-BES, &E4
ANRbER, 4G A DB AR ST R4 B0 W/m? (RO) 0.5 W/m? (R1). 1.0 W/m? (R2) #11.5 W/m? (R3),
BFSL T UV-BEEST SR ek 22, HEAR. frARWGE. FERRRKNEmN. &R%H: A
UV-BiEAIHS5%, R1. RZFIR3GEA MR M. HERSHSHRER TIREZEKFE(P < 0.01),
R35 8N 2 A2 7B E TREEKF(P < 0.01); HIEH BT RAERRBRBTEE, &M 0H
FfE=EA AR 2E R TR, UV-BENEEMERERS. FENRRZEAFEFTNEEXR,
UV-B#R 5158 BE R A0 76 R RS T AR K
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1. 518

HTRKARAZZH, FHBAMERNUV-BFES Z N, SEWR=A T Zm, UV-BasiE
It AR KB KA OO BRI R AR 2 —. SR K 2 B0 # e 7R iR = k4T
1, SKHEMERFAERHENZER, T BT N TERL T UV-BIG I A AE 5 m it
Ft, BT RHENRIS s oy B, MRTE R E R EEFHEY), RILAE K H 44T KRG 7L UV-BAR 5 1 58
SRS PER M BRI, B EE SIS E . H AT R AN R Z A
ANFIFRFE R RZmA (1], UV-B4E S 3G AR A4 5 i (1) — A B R E 2 PRI T A bk =i [2] [3], TEAZEHE
SRR, AEVIR e BRARIE B T I BE G A, 11 (RN EOARAR[2] [4]. BiggsS(1978) LATONAFEIEY) A
MRL R B TH A > 1460%, HHPeH KT, 3G, BT BT, 3R, FO)REEDRTE SN 9 BUK 5]
Sullivanfi Teramura (1988)ill & 1 L0 FABHE M 21 A2 A& S RIBCEE AR, &I AT DL PR O ET - HR €, A 3FhiE
Vg, —RhA RN, HE LR L EASZUV-BRISEI[6]. 48 ANE S XK AW P A oK S,
BEAE UV-BHE S 9= FE 3G 0, T 50 RAVE TR, UVARSS 4 IN8%, K& )it T F#53.3%; UVERLT 1 I1110%,
AN R R BE25.5% [7]. IWHT NIIRIFERE, H RTE R EUV-BAR S M8 X R I SEN AT 1R &
AT, SRR Z B AR TR S R T, SN SOt S AR —gER, Fit, K
H RS AR O S, TR S o0 L S B FH B, T AR ARt FEab e g/ W, 25Ttk AR DA AE
NZAMEL W T UV-BER S 5EX K ARAE IS . PE A R AR . 1% 78R B8 I U V-BAE 5 1
SN, ML LA BRI AR SRR T UV -BER S 1 s 5 VEVI S e AL, 9 B2 xR FE A
WA = 1 S IO $R AR L A e

2. M8 ERHE
2.1 kit

AL T 2013 AE M 90 1 22 B G A0 A RSl AT (44°17'N, 85°49'E, g4k 51/%468.2 m). ZuhifiL
FTHES RS, T RIS A RO E, S EE T 0B R KRS R, TR esE, EF
IR, HEFERIRT.0C, HEEZ2861.2/N 6, ToAEHAZI170K, HEFF/KE210.6 mm, H7E K E1664.1
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mm. X5 - 3R A R IR A, I A R, AR ) R, AR B N : A HLF1.90%.
4%0.125%. 4150.204%. BEf#%78.0 mg-kg . HBHE91.5 mgkg L. HAHH315 mgkg L

2.2. IEAH
IR RO TR 13 55, diBnsER BARA B SR
23. WAL

AR R I FENLIX H¥cit, T 2013 4 4 J MR, KA 1.4 m %A, %4217 HCE (30 + 60 + 30
cm), “FIATER 45 cm, “FIIPREE 10 om, P B EREZ) 22.5 IR A B, 5 U B OR R LS L
58 3 FrEM e B IFE T UV-B FREFAGEE, RO MENXTHEONEARGIR, A TN UV-B 4555 &E N
0 W/m?, 53 = AbFRAEA A B AR 6l R 380 UV-B 4851 258 R1: 0.5 W/m?, R2: 1.0 W/m?, R3: 1.5
WIm?, 465 15 RBFEUFE — MO0 e ST E B e bR, RRRIE B 3 NER, HIE NS AT
18,

UV-B 4R ACFE: SHAMTE (M, WKIEH 310 nm, EXSGIER ) &S UV-B &8, &
0.08 mm L PR 4T 4k F Bt U8 J5 U HEY) . DU BR AR C X A 1T 4. HIFE 2m x 2m X748, T4
[ BT, KT B EAT 22 R EERAPR 50 om HI s, BEK 10:00~18:00 AyALBEES[E], BRI RFRAL, H
FIRFIEME 2O I BEAE R ALK B AN R B AT & S5 e 2 2 R R B DALRUE R AR 42 52 4 [ 7 & 1Y)
SRAME B fEAT . SRAMER B A IR B AL BUME R A AR i B SR A R AR

2.4. MEME R 5%

AR LI (ERRAEE RN, BRI BT A R s P, BT

FERRZEALIGE : AT RO B B B A BRI T B I B, HOT 1A

I TETARI S R P T R O s MR AL e 45 A SR U Ay TR, TR BV R R 430y T RA(A)
53t TR (@) 2 E A T AT A B (W) 5 A0 I B B (w) 2 R SRR E B AVa = Wiw A =
ax (Wiw),

HRAEMTF 0 T AR 2 = LLB 7R AP AR (L om x 1 em)I A 8FBETIAR, JF LAAR SR f 5550 i
J v IR B A B 22 RAE P A5 S TR 8]«

WAL BEATISE : R IR A S BRAFRRAR AL IR0 L, RO 2. FEARAEE 2RI, 054
LR P R AL A TR TR, AREUH A BL, AR5 AT 79 31 B M S AL

HRAE At BRI = AN PR it 5 M A B U e oA U A A 0 ST O TS, AR B0 T B d: E
FECTISKEL, BREIRE W LIRS DR, MR RATRUURIEE . UV-BiR AT 58T AR AL
7 s R I SR P2 1) BT VR I BB BERI (Response: Index) RI = X[ (CK —T)/CK ]x100% [9]
X BITHSARAE P B B K S SR AT IR () 22 57 5 35 VR I SPSS 1.0 47 704 -

3. HREHHh
3.1. UV-B SR E R LSRR

3.1.1. UV-B $a&tE5a 18 TR S B RIS N

SERRH (N 1), BRI UV-B 48 5 B 52 m =AM SRR R I B AR K. DUk R R ke Ron HA
K&, HikEkEEA RO>RL>R2>R3, H R2 1 R3 705 5 EE S| T2 #HKF, RLAR2 Z[A]1%
RAEZE, R3E RLAR| THEEKT, 5R2EE T BEKF. REFIEMEZ BT UV-B 45 HTEGE,

X AR AR R UK .
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bAB bBC

RO R1 R2 R3
Ab e

E: ZEIBCKM SSRIENY, RN FENZERIEEZEKT(p < 0.05), &
[F] K5 5By 22 ik i i 2 7K 7 (p < 0.01) . Note: Multiple comparisons were made
by SSR’s test, the small or capital letter indicated significant at p < 0.05 or 0.01 level.

Figure 1. Effects of enhanced UV-B radiation on plant height of cotton
[ 1. UV-B {ESHE R R LR S B IR0

3.1.2. UV-B SEEHEEMN ML EREE KR

M 2 RTRUGE Y, UV-B RS S8 55X R AR RAR (1 224 7 A — R R . UV-B R 5 X i AL R AR 25
FHLERZME 50 bR w2 RO ], R1. R2 A R3 7305 50 RGA R A2k F 25, R1 A R2 ZRA
23, R3S RL. R2 pHIEE] TR E KT RUINRERIRSZ K] UV-B Fa b i SR, X 2 15
M LA o

3.1.3. UV-B a5t I&E X8 1EMH H EmAR K

Wi 3 fizR, UV-B RS EARIE M A AN R1. R2 Al R3 AL A i A2 43 1 B oot B st/ 17
5.81%. 9.30%1 20.93%, J7ZENHTRH, SAMIZEBEE] T BEKFE, RL, R2 Al R3 3 5% R
LB TR K, KRB UV-B 55 5 58 5 g a7 T AE# R /N, UV-B fE S s i fent v
AR BEEm.

3.1.4. UV-B EEHEER LM A S ERN T RAGEEER

2 T PR SR 0 o SR A 8 7 DRI A B LR S MRS R B R 7 A S . S
ORI, AE UV-B 385 /5, MMt IS (B, FLA0 BXE T AR 58 AN 6 7 B g i g ok, dn ] 4
fizR. R1GESTACER FARE A ZHOEE, MfEm i RELI ISR O ER R R2 fR AbEE 35 2000 F7 3%
B, WREE. A2wg. Bl S, WA IR PRI ORI iR 5 R3 AR AT AL ELY 509 52 £ {)i
&, EHETRE, B, ARURERBILER, EHKE DBAL S R ACRAMBRIE . 7T,
bE UV-B S& S FIEIEIN, BRI

3.2. UV-B fEStiEm L~ ERIR M

ks UV-B 58 MER, etk 2 A IR T B A8 LT AN R R B R B,
HE R BN AL R P2 B A PEAE AR, 058 1 Fivn. SEIR4E R I UV-B 48 S8R 1 e &
BRI . B UV-B fEGT SR MI3E N, Ffer= i s R 7 B MR H . R = B R R A 7= B A
BRI 1), EFEA RS UV-B SRS IG SRR IR, A2 MRRE S AR, RL R2
1 R3 A ERRRERHL KRR B A AR P B LR A RN RS RI 431y 46.03%. 102.13%F11 132.11%, iX
WL R A MR S BN B — 2R, UV-B RS = R 2 R K.
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Figure 2. Effects of enhanced UV-B radiation on plant diameter of
cotton
[ 2. UV-B fRSIZR AR L AR 2 HE A0S0

bB
I | |
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Ak
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by SSR’s test, the small or capital letter indicated significant at p < 0.05 or 0.01 level.
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Figure 3. Effects of UV-B radiation on the leaf area of cotton
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Figure 4. Enhanced UV-B radiation caused the visible injury
symptoms on cotton leaf
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Table 1. Effects of enhanced UV-B radiation on yields and factors of yields of cotton
7= 1. UV-B RSB 18 1L /= 8 R H = SR E F RIS

e R EER HRERHL AR = P2 s =28
T bud number Boll number Seed wool yield Lint yield Yield reduction rate RI
(FE/tR) GIid) (9/tk) (9/#K) (%)
CK 6 6 21.941 9.201
R1 5 5 19.411 7.576 17.66 46.03%
R2 6 4 14.464 6.006 34.72 102.13%
R3 5 3 12.858 5.471 40.54 132.11%

3.3. UV-B 353181 R AN

UV-B 5 5 386 550 6 1 2 4 A 7E 0 5 16 2 B4R AR 2P PR KR L S50, WL iE . S fEqE .
K, RFFMBEEEALM, Wk 2 Pon. FREFKE, 855, BmE., SrpkEE. K
BRI EA BER G R I O N R, SR SR R B R OC, R R RSO R, T
FE = i JOBAK . R1. R2 A1 R3 AFRIHE AL i BB AR R & SR 2073 0 h 7.38%. 14.73%71 23.32%,
R TT DAt UV-B 5 38 i de 28 5200 7 AR IR o
4. Vig

VLS RAER A R AP RS AR e i i R . B BRI . DRE, KA RAZ T
51 UV-B $a B AN R )RR 500, 5 B R I R ) AR KA SRR I AR AL | o UV-B 4@ S5 1
Xf ZEF A e S ELER IR MR s b, ZHOEYIRREAE UV-B SR INE T 27 AR R .
ARSI AL R RIN, UV-B FRi 3 s i LR PR R = 2RI TR, AN HE 2 (R 35)38 3 7 &
F7KT, UV-B RS RO AE T 0 AR R, R B i ZH0EH, R2 4bFEnt v 20%%2 3
id, M RARE, A EAGEE, R3 ANHRM A 50%37 17 E K45 F, 78k ) H BRSSO R AR BE A

ARSZE TN, TESLIe rh R I R AR B . DA AR/ S UV-B 48 5 38 5506 13 16 FE bk
AR —Fhsgm, SERMTERE R RERT UV-B FRS 8RR 0 —Fh R4 PERS I, 2RI UV-B 45 S RHE R
AN ) — 07 3, X5 4R AR S (2005) 766 i DURE AR K AN a4 FH 1) RE MR 9 Hh 2 3 PR K e A — 2
[10]o HBLEXFIEBLREFE Y UV-B 853 05 SRk N AR KR SR K R &= N 0, mife it 4 s
R C)dEr BT R s 1], B RFUNE K Z B4 Msh = . AR RN, FOVEKERE
UV-B 45 V0 9IRS 5 o0 e Ak i 22 P S8 A =4, S S8 484 = REAM ) ZE G, WO ik i AR 4
[12].

WAL RBOE ™ B @ IR B R, — R oim, M Em s, AR5 a5t g e 17X — .
DRI M AE AR S0 R A 7™ B P 1Y) 32 B iR R 7 ) R 36 52 UV-B AR s, (A, UV-B $E 5 I8 52
FRAE I, = A R B AR AR UV-B R I 25 & OB EE . FBH CE[13]4RH, UV-B 4R
SR E RO TR YR, JRETRRIGIRI UV-B SESH R R N 7= 8 R 3, ot ad
HEAC, RN AT B AS, S EA R D, SRERE AR TR, MRS B ER & .

B, WA R KE, UV-B GG XL AE KIS 2 T B R 1, 5 S 80 = &
JREE TR, XX RN A = P AE AR B . BT AR AR P S A B B Bt UV-B &S BT UV-B
SR AGURI SR, MR, UV-B RESHRIE R IE SR fe A K e R R WK W BRE IR
= OLE A BEES EEVIME G KT UV-B iR SRR TR ATk, T eI e si &5,
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Table 2. Effects of enhanced UV-B radiation on factors of quality in cotton
2 2. UV-B a5 SR X AR T da BT pk Bl = A0 520

=S BIHE el

G Y wg e e BRSO g R
mm % cN/tex
CK 29.4 84.9 28.3 5.2 6.6 75.1 6.0
R1 28.7 84.7 27.8 5.0 6.5 745 6.2 7.38%
R2 28.6 84.0 27.8 4.8 6.4 72.5 6.3 14.73%
R3 27.9 83.9 26.3 4.7 6.4 72.1 6.4 23.32%

FERX DT IS A fpitt— DRI T . RARHRE, 7 BE IE AR AL A TG0 S 4202 k3, UV-B 58 S 1 5 AR E )
EZLEE

5. &t

1) UV-B AESHE SR AR fEMRR AR, 20, T ARFRAG, o 0 25 T AR ot o S o P )
SRITANA, UV-B &S i g i sitn e, mTRE SOt atE R G A %, E BRI, i R4
I TEBE, TS EOE & HE AR

2) UV-B & S s FE SN B ARAR AL 7 i, B E IR LR PR T ARAE R B, R It FARAIR 07 MR AE o

ESUHE
[ X B AR AR ST H (41205085); AR R S 22 B IR AR AR I 5 AL 2t BEBN T H
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