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Wit KRB, AT B B AR A i | B BRI B AR S AT A IR AR M £ R, SEXT LML 34T T AL T
R, HEREW, EAEFTMEY PAR Pn.Gs, Tr TRHEF 0@ Ty &AL, R b B KR A A M kA
oF L SR et L R e, L AR BR R & MR T B R L MM B eE L BN RO Y AL ] £ SR R R & 38 AR
AP ARR; BEAEFTHIEIEAILE CO, RETHE LAY, BBt o SHBrrA K —FH— K77 F
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DAL 3L oL R Fe g oW A, B Ml AR 3EE 15° AR A AF b ol Sl AR B, P bR 2, R 25T,
L1 35z 3t 08 P ) 085 D S G TS S 0 AR s A [ it S50 DX IR 5 A e Y R B O AL R AR
R R, PN DR @ e B G B, il ar A i L DR i BTG TR, DL PR AEIG 5 AR h sl 1 22 3 IX
MR B T R, OGP EET, By O3 A A OB RO AR BB, SRR B AR, e i LA
Xy

AL 4 8 4 HE A T 2O R N B T 5 O ELAE ST N 2 2 A v A A B PRI L AR i A
SR S5 T7 T TS T /N SR AN [ Rt FE A ot A I ) A P AR R AR 22 S 0 T A B . k. RIE =
S I DA ) SO R AL . AR T S A 3B L JIRE BT R A DR R U L DA st ) 23 3 A il
JEHTG . 30U S 5 M, 5 X AR I A AR AR G e L i SR R O A A S o A AR AR R AR 2 S HE AT
TBRAGINT S by Ll DA P A 7 R A T o e o 42 B 2%

1 #RERE
1.1 IR

IR I8 XA T W HGH Z KRR X, P H BRI B 1 890 h, FEHIRE 18.0 °C, F£RKTF 10 C
U 2 660 °C, AFFHFEM L 1 240. 5 mm, HAEAEBMEAEFT I (G~9 H3)854. 9 mm, 4 B &
1 68.9%.

T B0 A R SN 48 b (] A R Y e A e XL BT R XU S e S URE L 30 b Ay L (a] B3 L
IOUHb RT3 BE /N T 157 R L, 3 b Ry o B RE /N T 15T R L, Ml Dy ol T B L TRSF Ml R R
INTF 1SR . AR 3 S A BRAG s A5 B 26° 43. 565" N, 107° 49. 923" E, ik 777 m; A
k1 26° 43.988" N, 107° 49.889" E, Mk 962 m; HHi Ky 26° 44. 026" N, 107° 49. 898" E, Mk 971 m. + 1
KAV e, N Ty b A, mVE S oK AR A A R 4 I R A EL A S B M Al e B A R k326,
BFAEW. 2014 4F 4 H 26 HHAEXBEH. 9 H 4 H 2B RS R 3RI5%E A 666.7 m” 2y 1 100 B,
FRBEXCRRBE R 1.1 m}0. 55 m; AEHBIEAE 35 WIAEFT 00 ; il & A 666. 7 m® M 6.5 kg, 4l & HEB AL L]
N7 3, b EEAEE L N = P,O; + K,O 102 10 ¢ 25, SBAEECH N ¢ P,O, : K,O 8 10: 0 : 30, #&J5
25 d— R P IE M. A R 35 4 B it e 04 b R €8 O B R P A 7 R R AT R A
1.2 Rt

Ve P A e 2 0 Ll A AR € 0 B AR k326, /N IXRER . 3 AR B, 3 RER . AE/NX A I A 333. 33 m”.

Ab 3 — . SOUH AR L R AT I 8 XU BH A L ] ST 00k Bk

AREE T B R, R L R M ER S b (R R R 25 200 m A2 A, BEEERF 150, HIRIERE

PR R R A AR AL
AbEE = 5 MU SR L T R st P 53U AR R 22 200 m ZE A, BT 150, HAKJE
5 BR R R A AR A

P b3 A Ab B 35k b Ay Ti) — A 1Ly ik o 1Ly TR S0 L 1Ly S b L R
1.3 MiRA*E
1.3.1 Bk bbkEan g

TG T PR K 1Y 4 A FRAE AL T B B — I R UEAT AR B (R 6 A VR I E - HTERIB(GS H 30 H) ., BER
W6 A6 Hy, FTIUH(7 A 7 H) MALZII (8 H 6 H).

K CID 23 &l il 1 C1-340 Ja G i 3R G0 2 fEAAOL & 308, WA A 8GR (PAR) . ot f
F(Pn), KALFE(Gs)» 4R CO, W (Ci), ZZBEHF(Tr), KAFHFEWUE), i HEECT,).
1.3.2 % 8 A B A= 30 B AL B S Mg ) 2

FERARSG 30 d BB KBS MEE, A LI T ES 6 F DhRErTHE R, A= 5 B B BURE I 2 40 m e 201 g



& 2 B FH. Fo RRBAT AR TS ARSI A SR 0 3

it 1T S AL S 1 IBOREIS ][] 1. 3. 1.

i B SR IS S RO AR AR R ORAF, A I SE R, VRV T, FEABRECH Y Bk, [ — b A — it
Ho1/2 By, IRAJEERITAT —80 C¥ i A~RTE T A= BRAE A5 (1 5E

25l 0 e R L A A T 23 0 Pl e AR I TE R il (AMS) T & (R — YE R L i) |
BB B (SS) M & . REMERE AR & MU (SPS M & . OB EG Il & L A S mE R & B0 Dl &L il R i
J i (NRO I & L R A B AR il (SOD) M & L AL 9 il (POD) MK & . 3 Ak &L (CAT) ik
BAFEIE
1.3.3 MG IR et ey 1Lk iF R

A5 O A BRI 5 AR i C3F R, D oAb 2% A3 O F R 47 IR B I I

FH b 25 B2 D0 72 T3 . YC/T159-2002 GRJFEHE) . YC/T160-2002 (KSR » YC/TC217-2007 CFf)

B B BRI 7 v . BRI 70 mm, B 27,5 mm @S0, Sk Pk, SRR AN S . H SN R
TR A AR5 A8 A0 B0 B I IT I R KT IR S . M YRR PP IR B 10 TR AR, A O AU, AR
FAaE . B R AR R L BRbetE L K PR S
1.4 HELERSWHZE

K Microsoft Excel {4 #E 17 50d Ab#E . I SPSS 4 43 2 4 b 2 IR 2 Bl ML X 4158 3140 07 0 47 5504
SrHT. I DUNCAN 3K 22 54 o427 3 L.

2 ER55MH

2.1 AERH A B S 45D
2.1.1 RE&AHEH(PAR)

H s L AT RUE Y, BEE A BB RO HESE . PAR 5 5e34 N5 BRIt 27 80 5l 25 28 A 3. e K LA
B AR I, PAR 5 B 2RV PO I K. BER I BT TU i oy PAR 3B 3 2218, [ FeAE —
AN KO-, ) R A AR RE RS O A A BRI RE . AT TS . PAR JF IR 22 18 Wi/, Jn A 18R] —
EF WA WAL g, NG F RN E R IR 22 A G E R L (p<<0.05) . KEFHARRRZER ALt
X (p<<0.01).

WA 2 F . WU I S RE , SRR £, 1552 PAR BURE SR . DR 30 s 00 I PAR R
T3 b A A S R R, KOS g E R BT R BRI T T S0k A i Y PAR  BE b E i 43 51
73.68% ,14. 68 % Fl 20. 25% . & HAE 2 BT 69. 5% ,19. 93 % Fl 14. 86 % 5 kA MBI 5 . 300k 48 it
S B A A A R, i R W PAR R RE AR 55, DR B 5 3 AR e R 6 A A s b O e
Mo KRR 2RI K, A F W E WY PAR B #HEE.

ZH IR R, MBI PAR 25 S PERUEERTR]. AT RS0 30U 55 4 4 | 300t 5
B2 2 RA G E L RIS G2 R A SR L, HRTEN 2R TH iR L.

2.1.2 HkAo®FEPn)

A I AR A [ G b T R e A R IR 2, RV RS A IR R . Pr SRR NS B
IRy 47 B g 257 A fa He. REAC I LIRS B K ), Po 52 QA POs 1C. BEAC I0T 2 4T THU i 1y 1Y
Pn ¥R GENE . RREE— B KT, 20 R A 7E BE R O & A BRI AR, 4T U Ak B R K
ILJE Pn JFIR 20 T FE.

5 PAR AL, AR . BERI . ST 0T 09 Pr RE0H /NS RAR U Ry 5 1L, 35 1, 3000, 1 283 o 301
b, M S 2 AT A R R, A AL FE Pr 25 SRR TR R BB U 5 &
] 25 5 A G ik 2# 3 S, HARBH AL 3 2 0] 25 S5 e e 2 3 L.
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2000 207
B i 8, = it
a D 73t =
=1600f D ab a LA =60 ga =
:'m 0 &ifh b a It-m aA - E
81200 T 127 1 aAB =
E 000 a E g bB = a § T
= b 2 =
& B =
"Hiesm  mKE WS REE O HmEy  ETKE fTRE WS
1 4BHARMBEEHNLEERENTL 2 ABHARMMEEMHNELEEERZT

2.1.3 AILFE(Gs)Fmpn CO, K E(Ci)

IR 3 T, £ B K M i Gs BEE A= 04T 1 52 B0 S0 0 0 5 BEAR B < 2 7 i . AE 30U
Bt . &4 3 RTS8 Gs BAEAT TR IR B0, S o B I s TR . B S R AT T
B 30Uk, | 3 kb RN B MR B Gs ST (LB RRAE B /N B AR O £ b 350l 300k, B YR Ry 30U L &
Hb, 3 Hb

ZHEH BT R TN, £ MMIE AP Gs 22 5 RN AL R A 32 30 00 b 2 W 2 (8] 25 3 A5 G 1t
FR N (p<C0.05), W5 & M2 822 74 Gt 2E 8 L (p<<0.01); HANR &AL FE 2 0] 22 R G524 =
SR IR X E AR K R R Gs RS2 R, O B, RO IE R L AT .

2 T T 95 R M) CO., Ve B2 B4 BE 2 A8 & 0 A R A7 10 2 R [R) A 34, Rt & 380% Pn 1928 fL AL
AN—F, GnIHh AR Sy — B R 3k R AR A AR — e — R — T R Bl

Z BT A R R, S HOIE AL Ci 22 R M RUEEAS [R). AR 0T S AR R B ok Ak B 2 ) 25 S e it
SR, H i S G, Wb 52 M2 5 A S8 X KRR A B 2 10 22 7 412
B, (A 5 b 2 ) 2 R Ge it eE O AT 2 A G R . B, TR T A R i
F Ci s mia e K, HUORIER I, 5 e 2 sl . 3T T .

2.1.4 Ak E(Tr)FekoH A EWUE)

ME 4 v, R HE & A B 8 R Tr 2R IEE S Gs AL & U2 g Mt 7 Tr BEE A F
AT ) RIS NS RS I e 7 ke B, kb . e . & Hb 3 PRI . BT R Tr 976 H R R
B AR . WU RN & Mo FT T00 40008 B0 L B b B 09k B A1 s TR . RE S 0 RN T T00 40 %) 300 3t | 355 0 65 b
FHUT 1 Tr S BE B ARRRAE fr /N2 KRR KON 5 b, 35 L 00, AR ok ol 300, &5 M, 39 . 080 B0 01 3%
HF PAAR ] . BE R 00 o T T 09 00 M R O 1 T B 3 b R 23 500 25 1 22, 31 %6, 2. 22 % 1 10. 95 %, Lk & HL AR I 4y
T 40, 89 % .28. 59 % il 28. 85 %.

A BE SR K Ry S0 DA AT 3 b, 2 S BE AN s MR I R Sy B Lk K G 9 ek 22 AR R G T SAL . BRIR T Gs
MR/ T Tr, MFEG M, AR SIBEER K, Tr FIFER/N; BRI I A ot A & W w . ik R AReEh
FRE, I Tr BEZRRAG, Y A AR KRR R Tr .

K5 R 23 (WUE ) 48 1952 4 T 25 10 #6507 03 5 /K BT il i 1 T it 228 10 R 14 A2 F A
] e I - - WUE 52 B 5] A9 A8 fbfa 35, 300 b 0 355 0 i ) WUE A8 fb b 8 S v — (R — i — (IR 8, fi
£ M i — B T R A

HIRR AR W b I WUE B R BRI A I, 35 b, & o, BEAS AR R A & i, 3003, 3 b, 47 T30 4K
YRS M L 5 L 30U, IR R R WU L 5 L B . DT S e T LU AR AR . R WUE 1 e $
XA R -8, A E R OE LA R, PR BRI A R B, DGR AR F AT, AR R
IR WD ANFEAE K 3 BR 1), DRt K 23 10k 2 30 3R W T MR bR i 350 19 D6 5 1 8 5 {HL e 2 A B 1Y



&2 Foih, F o R FUBORT SB TR A L BRI BB RS T 49 B 5

KR AR W OBk B 22, K 23 AT BER I 1 — il BR A R ZR RS B, I A R Bl S R T RE
DA SRR G AR, St i R A 7 05 300 O 235 R A I ) 7K G R o X T K 43 4 1 3 T R B A SRR

6 -
350 B iMith a a B Mt
=300 w83, ! = 5[ wi .
T?D 250 0 él’iﬁl T?D o f:ﬁ’ﬂi] b .
“.'E aA (*E 4t
< 200 bAB £ .
é 150 cB R
= a2 g ol aAbAP‘E)B
3 100 a =
50 Ly
0 - - 0 : E— : o
H4RHA AE{<HA FIT0HA R H4RHA AECHR FIT0HA R
B3 45HARAMMEEATNSILISETK B4 4FHARAMBBEETHNEBEETH

2.1.5 FREE(T)

A B R R PO R SO R R IR o R IR E T A A B AR AL R AL, BRI R AT R T
FEEh AR 0 R VR R A, RN RE R 0T Ry BE R I 10 C A2 Ay, FREAT I . ARG, #OoR R g . A
PRI ST , AS TR G TR h K B0 /IR Ry 300 b, 3 b, 5 b, UK IR Ol 5 b, 394 s, 3003

ZHE BT RFN, SN MHIEARE T, 2 5 WA A . ARG A SR B0 4 B 2 18] 22 R 4
8 L (p<<0. 01, Hp i 5 & #h 2 8] 25 58 G it 38 L (p<<0. 01) , H AW AL HL 2 0] 22 5 Gi b2
B (p<<0.05) 5 BER A F 2 19 45 A b 3 2 ) S AR | 22 SR04 i 2% 3 S, AU H A 65 b Ak $ 2 [i) 22
SAG R L AP B > (7] 22 55 040324 75 L.

2.2 HmRiGEEENE

W AR R a AR v, A TG T A W R P AT AR O o e 1 R R 0 AR AR A A A
I G AR, DA A K I 9 A A R A A AL S W TR BRI T AR AR AL
2.2.1 =hEE(AMS)

UE A il 2 B K AL A AR b Y EE R E  WT O A b R R TE R A Ak Dy RO L DR B G R B e
HE R LR, 20 5 R A O ik [ Y R

3 Tl il b I Ak B A I T O SN A AR A A5 R AN 5 P, AE I R AR e R e g T
AR AL AR . TE AR R VE R S PR AR, BB I i AR ARE R, E R S PR B . D RE
WILURS , B M R i — 20 A, TP SO R, I st 2 v b i 0 M SO BT Tt . A BSR4 1 1Y 45
Shy B U R TR A, RV AR AR s MR AR AL S, R S R, R MR B R E R 1
fiff VE By % AE . X 5 BN, Ratnavathi 51 HFSE 4518 — 2

AN [R] 5 1 DB R P ) U A T O e LA U DT E R 3N R Sy Sk L £ A L 3 L
SO YR Ay 35 b A0 - SO0 AR B 5 bR AL U AR L RE BT L AT T R R, 0 R R AMS
TP L A A B Y e 4 R 77.6%0,51. 27 %, 76. 9% Ml 22. 47 % . BB AA T B9 AMS 5 1 L A H
K P 38 0 B B A 43 5 A 33. 08 %6, 7. 51 % ,55. 79 % il 36. 0%. Z LB AT 45 R R, 3 B R AR ot
() AMS {1 P 2 (8] 22 5 76 AT ER A A BE B B0k A G it 24 3 L (p<<0. 01>, T 100 HA A1 a2 1A 22 = 7 42 3t
L (p<<0.05).

2.2.2 JEH¥eBE(sucrase)

TR 863 5 40 1 it 300 28 D10 A . RE R T T e 200 L G e OB B T BB, 2 e R e g R TR R
) S0z B o i S A rp SR BRI, A ke [ o AR

Fb 2858 I A K A Ti) st 300 A 1 5 2 A T 60 BT 6 5 o IR S0 0 I 3% M A . T IO DA 3 MR
TR A IR R Ak 3 R P R B T AR IR I 22 R K Z TR Z S 2 RN,
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AN TR Gk T AR P A G AR A 3R B oy DR 38 /IR R g S0l 0 - 3 b AR L £ b P 5 A 0 A R
WL ORER L FT TSR R K L 0 M AR W T S T EL S bR o 3G A B 1 430 R 1501296, 30. 72 %,
32. 31 Y0 A1, 3%, Ik Hiu A I 0% RE B B TR M LG S b R eE 3G A9 B 1 43 Bk 5. 8106, 19. 05 %, 20. 0% Fil
A1.3%. ZE BT 25 R R W, 3 Fh il B M0 ik ) RERE IR IR Z M AEE K Z R A G E L (p <
0.01), FITRMIA N A 2 R A G128 L (p<<0.05), HEMIZES Lot %8 L.

0.4 80
B 1ith aA aA B iNh
0 3t 70 =bA b 3t
o 03[ D 5 60 = 0 &ty
g aA 8 501 a =
2 0.2 aA aaB 2 40 e @ E ab
o aA aAB bB o = b a a
= bAB bB g 30 = b
# 0.1 cB # 20 =
10 =
0.0 —= : : - ' 0 — e
H4RHA AE{<HR FIT0HA R H4RHA AECHR FIT0HA R
s £E5HARMGBEENEHEBIEIST BFoe 4£EFHARMGBEENEEHRIEIST

2.2.3 JEAEE EE(SS)

WEME G U (sucrose synthase, E. C. 2. 4. 1. 13) 2 —M A€ T A oo vl B YRS, A LA E MR SS
B 7E A MR . FEAR ) A KL B SS BE AT A Ak ERE A ST i Ak S 4 i, {HUE R IACH SS B 4 %
e B A .

MIE 7 AT LAE . M SS TG PSS B IR E T RE A St L A [R] R i R A 3 L A 3R B ER R B /MR IR
SR 65 R IR - 33 bR I S0 H R 3K AT R R DR A £ bR P Y TR R T 4 A AR, E S T SS R 1y R
ik NTAE SS W& PE b b, 75 HE K 0] 6 A e R0 35 b, 00 et pRE O J5 et 4 500 17 S0 AR P T R A T 300 b A
W, 3 AT B AR TE I B i 30 B 65 b AR I R b R SS 3 PR BT v TR I, S A A A5 SR AT 3 Fh A
HOE M SSTEEZEF AW, FESAS I EE XL, WSS T 24/E 75 .
2.2.4 EABBRE L R H(SPS)

HEWEBE R & WU (sucrose phosphate synthase) J&—Ff Al EPERG . 16 M &l pH B0 7. 0. fA7E T 400
B, AL R Rl R Y . UDPG + 6 B —6 — B EEM + UDP.

M 8 BT LA s N [RBHIE Ab BEAR i SPS 3 1 52 g gl 2, LA HE K 0 38 3 o RAE . B FE BE K
B RERE B B R A B R O, R R, K B e KB SPS I VAR AR A K b 8 CHE A S S0 0 1 B
T MR T F b R R T A B 3 e Tk 150 B R B e A BT AN B Al M B SPS T MY
T, R JUM B LE S MR A4 R (A B e U W T 300 K i RN S B 0 i A B A
TR AR R HE . 2 WA Ir 25 R WY L 3 PR I A i 1% SPS ¥ 1k 22 8] 22 5 76 BUA 22 Wi 22 S e 1t 2%
RS, RN 22 R geat X

4 0.48
B #0ith o : igﬁ

o 0 3t £ =

t.én 3 0 &t bB bB bB a 0.38 0 &ith E

o & =

< o =

& A 4&? 0.28 = a=

=" I =

41 2 bB % a = a

L a =

iz A Sp A t 018 = = bABE

1 Hm—, 0.08 = - =il 1

H4RHA AE{<HR FIT0HA R HAREA AE{<HA FTTREA AREER

BE7 £EHAEMBEENSSEEDNSTE B8 £BHAEMMBEEN SPSEMEHNTE



%28 R, F. REMY I E RS, B RARHEEE R SRR 7

2.3 @RBEEEME

AR FE THLAE (A ZO MR I . R AL E B AW, A R, X sl #2128 1k
PIA - Em EACH R 2 R Ay, EERA S A G U R R, AR S . P E R
By . 2 SRR EUNG . A R A . AN A
2.3.1 B RABEHA RH(GS)

GS W 1 2 I We ki ) & R AL RE 1 i AR B . GS SRR Y AR Wl NH, ~ A 4 2 B e 1) SC B, GS
T R S S A R A P SRR B A i B Y A

A BB GS 36 PR B O R A L R g, LUFT IO LS Mk Bk, U AT T A SRR AR i o
5 T 1] A AT B B (0 T AT . A E A A R AR O IR 2 S A S A R AR, WL 9. R
[Fi) e L T 0 b e s U LA T € 3 bl A B /IR YR Ay Sl AR T 33t R e S KR A AR IR Sy el R
W 3T R I 5 bR . 7R R R L RE A L T IO R B, U Y GS T M L A Hb R R i i)
LA 43 ) R 140. 76 %6 ,116. 83 %6, 45. 56 %0 Fil 30. 0%, & Hu Al it (9 GS 6 M Lk & Hb | o 350 i Le 51 43 501
58.24% ,104. 77%,27. 38 %6 F1 60. 9200, Z M N4 KR . BN 3 Al i1 GS 16 M2 7] 22
SHAGEITFE L (p<<0.05), HARMERA G222 L (p<<0.01).
2.3.2 FHBERE R B (NR)

il TR s it it i R A ) O B A R I RO e v AR SR e A KT 1 e s e, el I 10 AT, A
P2 30 5 T 05 1 7 A R AR b R VS AL A A A IO R A B I NR 3 PR 2 U O R B
Rk, IR RIS/, AR I L8, 5 GS WAL, R LLRT R B K
FI/NR YR Ry 39Utk A0 Pt 3 b 0 - 5 bR s BT YR A S b AR - 30U P S A L R O AR
WE A L T T 300 R R 23] 3003t A0 P A NIR 35 1 Fb 45 i 08 e384 A9 BE 943 910 R 30.0%6,115. 38 %, 175. 0%
1 33.33% , B A I i) NR 36 P L 5 b 08 i385 00 6% Lo 5331 R 20. 06,76, 92 %6,100. 0% F1 66. 67 %. 2T
R Ar e R B, BER I, FTT00H 3 Fh G b AR i (9 NR 36 #E 2 [0 22 A G it 24 38 L (p<<0.01), HHE
W RN 22 A GE T R L (p<<0. 05).

100 5

:':D B A B iMith A

S 0 &t = a | DB =

g o = ab 3 =

f E b Q a E cC

o 40 = i 2 N — aA

%{i aA aA aA E § E bA

© B H E *2ll LSl A e
0 = Hl= El= ES . Sl Sl 1.

HRRER AEKER FITRER AR BER Hi#RER AECHA FITRER AR BER

B9 £5HARAMMEEN GS FEMNSETL B10 £5HARMBEEANT NR FEHNSET

2.4 mMEAEMKEFEHE

T 4L Ak P AR T (SOD) BTN by 2 A7 4 1k D3 U AR I 79 S B Il . BB A A D B 4B B 7 (O, ) I s Ak i g
PO M HL O, G A A TR 05 L AR AR (CATD A LUK SOD 1 2 8 7 4 1 H., ()z
AL Sh H,O, 5 SOD WA 52 Al i P A 4 R 7 AR K P, o AL Wi (POD) 24tk H. O, Fg Hlad
e, ok Z g WL A CHLY B9 S Ak A et 3 R e L AR 9 R R P 0 2 G T AR ﬁﬁadm?éﬁiﬁ@
1 3o S Ak 4
2.4.1 AAAY B ALH(SOD)

R 11 AL, SOD IGHERENT R & BT m e TR, & e b BRI 19 SOD 17 $: i i 47 1
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PAERER I, B S 220 T %

A B W A SOD 36 PR 2 B 11 R A 2t . S R I 91 3 B ph R B /IMR U BE A 0T, T RR AT L 4T
TOUI B, DARE AR TS M dw O, B HE A M vk B B3 3 BR A W B 1 BB ) dee . A ) O R 0 i
B U LA AT 2 B R B /M U Ry S KR - MR 35 b AR R AR U Ry 3 b AR 1 £ iR - S0
Hi AR E K A A AR L A B RN AT TOORA 00 K i g SOD 36 1 b & b A i 38 4 L 1 4 0 R 8.17 %,
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Photosynthetic Characteristics, Enzymes Activities of
Carbon-Nitrogen Metabolism and Quality of Flue-Cured
Tobacco Planted in Different Micro-Topograpies

LI Hong-xun"?, WANG Long-chang', RAN Chun-yan',
CHEN Guang-yu', PAN Wen-jie’, CHEN Wei®

1. School of Agronomy and Biotechnology » Southwest University , Key Laboratory of Eco-Environments in
Three Gorges Reservoir Region ., Ministry of Education, Engineering Research Center of South Upland Agriculture ,
Ministry of Education, Chongqing 400716, China ;

2. Guizhou Academy of Tobacco Science, Guiyang Guizhou 550081, China

Abstract; In order to explore the quality characteristics of flue-cured tobacco in mountainous areas and pro-
vide a theoretical guidance to local tobacco production, tobacco cultivar k326 was planted in a block experi-
ment at Dafengdong of Kaili city, Guizhou province in 3 kinds of micro-topographies (dam, sloping field
and platform) in 2014. Differences in photosynthetic characteristics, enzyme activity of carbon and nitro-
gen metabolism and other physiological and biochemical indexes of the plants under different topographies
were studied, and evaluation of the tobacco leaves was made in laboratory. The results showed that the
change in PAR, Pn, Gs and Tr of tobacco leaves during the whole growth period showed a “parabola”
trend of downward opening, and these indexes were in the order of dam tobacco<<platform tobacco<slop-
ing tobacco at the mature stage and of the order of platform tobacco<sloping tobacco<<dam tobacco at the
other growth stages, and the difference in these indexes among micro-topographic treatments varied for
different stages. The changes in intercellular CO; concentration of dam tobacco showed an ascendant trend
during the whole growth period, but that of sloping tobacco and platform tobacco showed a fluctuating
trend of “low-high-low-high”. The change in AMS, sucrase, GS, NR, SOD, POD and CAT activity of to-
bacco leaves during the whole growth period showed a “parabola” trend of downward opening, of which
GS activity was biggest at the topping stage, while the other enzyme activities were biggest at the flourish-
ing stage, and all enzyme activities were the largest at the mature stage, and they showed an order of dam
tobacco>>sloping tobacco™>platform tobacco at the other stages. SS activity of tobacco increased first and
then decreased, exhibiting a single-peak curve, and an obvious difference was present among the micro-to-
pographies: platform tobacco™>sloping tobacco™>dam tobacco. SPS activity of tobacco leaves also showed a
single-peak curve, with the maximum occurring at the vigorously growing stage of the plant. SPS activity
of dam tobacco leaves was significantly higher than that of platform tobacco leaves, and the difference was
significant among micro-topographies at the mature period. In a word, canopy photosynthetic indexes and
the enzyme activities of carbon and nitrogen metabolism of different micro-topographical leaves were gen-
erally in the order of dam tobacco ™ sloping tobacco > platform tobacco before the mature stage, after
which the order changed as sloping tobacco™dam tobacco>>platform tobacco. Tobacco plants grown in a
sloping micro-topography had the best comprehensive physiological and biochemical indexes, followed in
sequence by those grown in dam and platform tobacco micro-topographies.

Key words: micro-topography; flue-cured tobacco; photosynthetic characteristics; enzyme for carbon and

nitrogen metabolism; quality of tobacco leaf
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