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MR BB X BRI A AR . MR RELR SIS RS

File, FEN, B, T, HTW
AR AR B ER 2 5 TR B YA R S 2, LR TR 2271018

W A F &£ L — (Vitis amurensis)5 ‘S04’ (V. berlandieri * V. riparia)Ze Z e X ot akE 3 5% 49 A15. A175 5] dtaE R+
i ke 2k 88 ) B3R 69 1103P° (V. rupestris x V. berlandieri) A iX4%, 3K 1% sk 2k 58 7 425% 04 F] 2) BE R 09 54T HE BRI
W], Ha3E S RS TR B B A 100 mmol- L' NaHCO, (pH 8.62), Mt A w$%, @b F. vTE L&k, "t%
FHRBAFCF Rz &, NaHCO R 228 d/5, &k & 69t b i % 5 A — B (MDA) A 34 Kiait&; A15. AITHR KL
WFEHE(FJF,). AT R B E(qp) 8 AN B30 T 1103P, BB 14 48 F AL (Yapo) LA 18 E 4R K, $L8ANaHCO
BTFALS. A1T78) % FAE & W5 bdphI 42 52 %rms ). ENaHCO,LZ FALS. Al17421103P° ¢+ F F R IR(A+Z)/
(A+Z+V) 5 A Vo3t BB 3R 546.3%. 37.0%. 28.0%, Al5. Al7&)4nE0F Rt % £ NaHCO, 4 32 F 43 th 2t BB 4L 5 141.5%.

95.8%, ‘1103P° 0 bbat BB4R £63.0%. A15. A17:i® AR #ivt 3 IR 69 AAEH G 3 A 50 Bk OB 32 037432 & 2

i A 2 A6 77

KA F #; NaHCO M8 b & 4078 1 vt R PR

LI TR RN R R I EY K
) B AL 7] (Yang<52011) . FR[E & Eh AR,
LTI 203 600 7hm® (EAENRSE2011),
P AR B ST AR A 1/3 (EFER1997), FEEH AR
TA 5. BT REMPERE X, HApEsh
Bkt %) TR £ o5 22 i B b TR ) 173 (e oz S 5
2015). HARF R RS 2%, KE 2
A ) 2 Rl 4y /£ NaCl, Na,SO,. NaHCO,
A, TRRE X EAIE R fE T BOR(Li%F2010)
B %] (Vitis spp.) & SR v 5 B 1 450 5 i b A (.
H3IEE2000; BRI\ AE1997), EEMAEEI(V labrusca)
Tl A ) i SR 8 3 LG RIS A (V. vimifera) 22, H.H
RKZHFFE T a5 #552009; Z=2 40155
2010; #F58552007), X G E AT 78> (Yang
£52008).

B 2k o a8 2 B S AR FH R, S8
RS ) D e R R R I O & 1 W FE G e, E T
Sl (FER2012) . I 38 F A5 M7 AR iU 76l
JEREARY G AN BIR K 1 H (g Avr
KA41993; il HE552009) . M3 KK AUFHIf AL
%, o1l 25 1 i (violaxanthin, V). {245 )i (anthe-
raxanthin, A)F T K ¥ i (zeaxanthin, Z) (& /5555
1999). HiNFEH, 77 58 R FEH(quantum yield
of regulated energy dissipation, Yypo)-5 =1 BEAS T KA
K, 25 7RI R IS FE(Gilmore 1997),
B YpofE — 7€ 2 BE b A) DA S B i 38 35 908 30 1) 1%
o TERSFEYI, SRRILA P RIFIELE, 77

) A 0 3 AR A P ETE RS A, BRI g
P AR FL T AE SRR L AL B i rh oead 1B
SEVIN 7 ATPIE AL i, B3R 1516
I3 TR, AT A B DA TR 2URE T8 (Vanlerberghe
FlMclntosh 1997; Millenaarf1Lamber 2003). Hj A
WL, JERENS I FE M 32 A () ek T B 5
e 2 5 42K (1) B, - 4% 3 B (Liscum45:2003; Escobars
2004), 5t PIAEP I BURIE RG-S A AL — €
IR o

AT T WA E T DA A SRR e L — g Bk
A\ SO NSARTEAT IR AT H IR LF . BT
FEFEUR A IGF AFE R T NaHCO,8E 77, LA 4 fili
AR103P° it B8, A BLALS (TR Bl 2 i, A7 4T
BPE TR A, 1103P [T A 14 45 55 (18 SC L8210
WA S0 oF X = AT Bk B8 79 A [ PR il A AT B
EhE, PE IR, B R IEIA S B F TR s
R, DR A AR KT B SR LRSS

MRS 7E

| REE YL SESP
ISR A LA A1l — (Vitis amurensis Rupr. cv.

Fs  2017-05-22  f&ZE  2017-09-13
#/E AL B AR R R B L TH(CARS-29-2p-2) LI AR
B B 42(SYL2017YSTD10), [H 5 4%
A2 4 (3150173 8) Rl T 2% 3 A1) 37 H A &% e v %)
(IRT15R42).
* JEAMERS (E-mail: duyuanpeng001@163.com).
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Zuoshanl, L% %)) NEEAS. ‘SO4° (V. berlandieri
Planch. x V. riparia Michx., 2% % <J7] 5 781 45 ) N L
RIS TR R(ALSFIALT), fAR1103P°
(V. rupestris Scheele. x V. berlandieri, ¥V 078 %) x &
HE) NS

2H 35 T M v A 2 JE B K B — B A R
T 10 em, R EASNT.S em98EL . E
IR B A TR300 pmol-m™-s™' . G IE JE
(14/10) h (B/%)~ IRJE(23/20)°C (B/17) HXTiE
F£50%~60%] N 72 185 i )5 B K 1 /1-8:0058 % 100
mmol-L" f{)NaHCO; ¥ #i(pH 8.62), ¢ £ i 7K
ik, XHRGERESE RIEK, AR NE A, b
8 do rul TAEEHISE2. 4. 6. 8REIIREM
(N BB 2 Fy 58 4 T ) ) [) — Al 5 2 06 2
o WFLEWE, WU R R AL 0 D RE - il
EM SR, HoBEE. HhTEE, s
ROE. W RIGH LPUFEIFIOoEE
2 MERRS A
2.1 MHERFRASHHINE

f# I Dual-PAM 1007 4% 25 % Y61 (Walz, 1 [F)
#4796 R 4t1 (photosystem 1, PSI) sz v H s (5
(reaction center pigment of PSI, P700) 75472,
W /Y75 ZEX 34T 15 minfREIE R . Sl e
WG RO B (F,) 5 I KRG E(F,), ZJ505E
P700 i KOG EAM & T E(P,), RIEFTIFEA
)6, JEIRE 400 pmol-m™-s”, £ (s Sk FF
AJE (K Z)4~5 min)fT IR G, 5E AT 5
(B B SEBR G2 ' (F) 6 T RRKE = & (P, )
JCIE R T R B (F,), FARGRIGIE R AT
TR RIRE R . WL T ARHEIT S
(115 6 RS (photosystem 11, PSR K G624~
MA(FJF,)=(F,—F)/F,, PSIDGL & T/ &
(Y)=(F./—F)/F,, & F¥IMERIG(F,)=F/(F,/
F +FJF.", Y4228 K & B (coefficient of photo-
chemical quenching, gp)=(F,/—F)/(F,'—F,), V%
BE B AEB(Yarg) =F Y/ F oy =FJF o
2.2 MHERBEIFHINE

I v R R 0 T 3 R AH DG AR AR
RS AL AR AT - FRHENO0.5 gfif it B A4 TSN
B, I FCaCOM R A& 9l J25 mLIE/K
PR, W R 5] 3% 5 B 002 500xg) 10 min, _EiEH

FA 0.45 pm P FLIEME 38 . (34 K romasilF:
(5 pm, @4.6 mmx250 mm), JiHFHARA 2 : F
fig: Tris-HCIZE Pyl (R AR L6 72:8:3 . ¥R 0.05
mol-L™', pH 7.5), BN FFEE: IE Qe (AR ELS: 1),
o3 P AL FES min, i 1.5 mL-min™; F0U
K440 nm, R &% 0.6000 AUFS (absorbance unit full
scale, il 2 BEWR O 507, BEREAARAS uL; BB
AR : AVRVENG7 min, 2.5 minfr) 214 2 B,
SR JE B BEIR 2530 min. 3 ZEFRAH 40P 2 [)
AL AT 53 LR IR N (A+2)/(A+Z+V) (Rob-
insonf10Osmond 1994), HhANIC A F R & &, ZN
TRER S &, VIR RS R,
2.3 FUEPERR 2R AN E

MR A B4 (2013) ) 77725, F I Oxythermif
AHAE HL B (Hansatech, 9% [ )il 5 ] 2] M 7 51T
W 38R, 7E N AR FROINN 2 m LT R 2% ¢ (pH
6.8), K W B IRy v FH 25 B8 17K e 3.3k - FH 6
AT 7K Tor 2 — T R HERFRE0.03 gl
AR R H s MR A R A Bl e R G, IR
5~15 min[X [ %00 BE 1R B RE 3 T H R S
WO ZE(Ry); RAE SEEE 5, FOHAE IRONAR R i
1.4 mLBERRZE i (pH 6.8)F10.6 mLik J¥ 4200
mmol-L™ [ 7K # % 48U i5 R (salicylhydroxamic acid,
SHAM) R, DR R, W 5E i B FE U 2 (Rs),
LA IFIOE 2 R —Rso
24 HEBEESRUNA_BEMHZZSENE

R LS T % (malondialdehyde, MDA)
TS a R G EINE ITES R AREEQ2002).
2.5 MR FEERINE

Wb IR 25, IR U PR D Rt v (A E 3 ER 2
564 JE T I ) RO MR A ik FH 28 1K e T 9 E
PEARWL /K A3 I, W E i 5 R PR I B L (fresh
weight, FW); Z J5# it Fr SRR LA, 105°C
AT 15 min, 2 [580°CHET R HE, FREUH f Hid
PRI (dry weight, DW). M Jy SHEAR S K&
AR N FKE=FW-DW)FWx100%.
3 BURALIE

K HIMicrosoft Excel {4 &b # i 4 A 1] &, K
FHDPSH A 1) 578 i 3% 22 7925 (least-significant dif-
ference, LSD) 47 72 5 i & MEAG 56




SRSt B B O O 4 2R AR ORI . T AR S B IR B 2015
SLIGZER FEARA D FB 4> i 2Bk, 1103 A RR I F ok
LT
1 NaHCO QB3 & #k R4 KRB ELNE 2 NaHCO QB &Mk AN FBESENRH _BEL
XA 317100 mmol- L' NaHCO, it b8 2 AYENT
dJi, WEEHHE kR EIAER, 458K IALS. ABE A b SRR ORI E A G

AT B W 5245 EFEEEE T 1103P°, A15. A17  MIFEREE . WE2-AfT7s, NaHCO A #E & #k R AH

1 NaHCO AR 5k 2 2 W52 i
Fig.1 Phenotype of grape plants under NaHCO; stress
A. B. C. D. E. F/HMREAISHTE, NaHCO,4LHA1S5, A175E. NaHCO,Zb#A17, 1103P° %, NaHCO, 4 1103P°,
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Fig.2 Effect of NaHCO, on the relative electrical conductivity (A) and MDA content (B) in each strain leaf
AR LA A /NG TR AR IR R 22 57 1 25 (P<0.05), B3, 5. 6.
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X HL S TR, < 1103P FF i i F ik 5 35 K 57
A15. A17. 1103P’[RIAH X L S 2305 1 Ll oo} R v
67.7%- 77.8%. 80.3%.

MDA J2 [ iF i S AL =4, Hof 2 5 20 i i
RGN E AR B V)R R (R B P 452001); B AT B
SR WUEY)Z i RS . WnfE2-BH 7, NaHCO, 4k
PR %Pk ZRMDA & &= A0 AR 35 75, <1103P°
THErR ok, NaHCO A FE 5 A15, Al17. 1103P°
MDA 2 & 43 5l L X P2 5161.7% . 79.4%
90.6%.

3 NaHCO QB & HE R F &k EHE N

P 881 25 I R 1 T E m S ) K, TR
IEHAERKZMT, SRR RS /KETES0%
#i, NaHCO AL 8 dJi5 &1k R v Stk &K &)
IR PR (E3), HLLA1103P° FRIE R R, A5,
A1THIT103P 1 5 7K S R BERH BE 2 1) AR

7.39%. 7.86%F18.26%; A15. A17A1°1103P’ e Fk
K E S A L R PR K8.13% 8.34%F19.77%
4 NaHCO, L IEX Z kA A B RS2/
1A LA H, NaHCO, A8 dJ, Sk R
MG RS EY S FEEH, A15. A17. ‘1103P’f)
MRS R A IR R BE3.6%. 7.9%. 18.2%;
BR R R a2 55 AL FRAK, mhat s
R R IR, H5 % 5 R RE
B Z 5 AISTENaHCO M8 dJE K18 P &S
BRI RE, IR FR{£20.3%, A17F11103P° F 4
AN, 1103P° [ 2 ZE a/b L] HE [41K9.8%, A17
HALEWREAREER.
5 NaHCOALIEXT E R R RS BRI M
@RI RATE K HFHI AR, HE4-AR]
1, NaHCO M FE T %1k Rgp 2 T P, HIE b
B (A K, SRR REAK. 48 dF,

A oon B @A B @A @
a . L b

o d 77

% .

% % //

£ / g /

: / : |

% %

n .

Al5 Al17 1103P° Al17
K13 NaHCO AL HIN &1k F i 1 & 7K & (A) SRS 7K & (B) 200
Fig.3 Effect of NaHCO, on water contents in leaf (A) and plant (B) of each strain
21 NaHCO AL FE X AN [F] Bk R I Fr S 3 AR EH S b 2R 520
Table 1 Effect of NaHCO, on contents of chlorophyll and carotenoid in each strain leaf
b At AlS Al17 1103P’
M4t Kadr w/mg g’ X 2.10+0.08" 1.98+0.19® 1.27+0.13¢
SE 2.03+0.02% 1.78+0.05" 1.0120.04*
M4t RbE B/mg g’ PO 0.62+0.04° 0.60+0.06" 0.29+0.04°
SE 0.65+0.03" 0.57+0.05" 0.25+0.02°
FHHE MR /mgg! Xif 1R 0.59+0.01° 0.47+0.04° 0.3120.02°
b3 0.51£0.01° 0.46+0.05" 0.27+0.01°
W4t Ealb PO 3.44+0.08" 3.3420.13° 4.61+0.37
SE 3.13£0.10° 3.12+0.19° 4.16£0.31%
MR /mg g it 3.31 3.05 1.87
A 3.19 2.81 1.53

[ — 4R B BB T A [N 5 P REAR IR R IR 22 57 4835 (P<0.05)
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Fig.4 Effect of NaHCO; on g, (A), F/F,, (B) and Yy, (C) in each strain
ANTFI U 1055 AN NS BRI SRR 72 57 2 (P<0.05) .

A15, Al17. “1103P’ffge4 %1250.17, 0.10. 0.04,
Eb 5T R 20 S B 58.8% . 76.4% 89.6%. LA E4k
REIR, MHOPE S Ae BRI RALS . Al17H g,
TENaHCO A0 F [ IR /N, R B H PSP H 7 1%
I T LR P SR AL HE R 2RI/

A AR G(F) 5 B KR G(F ) I L AE (F/F ) o]
FARPSIDGAY, 57 d K Rk 5P ST AT g 5 46 2%
B, FJF RN A I A R B2 1 ml 248 05 G-
FH5E452005). HHE4-Br] LLA H, fENaHCO, 4b#
TEWRF/F,2 TGS, AN E R EK,
BRI R, B8 dfF, A15. ALT7.
“1103P*f{JF,/F, ft45 %50.45, 0.42, 0.37, HLxfid
Iy IFEAL34.2% 39.9%. 45.9%; H A ma it £h g
T HRIIRR RAL5. A17T#ENaHCO, 43 N HF /F,
FEAMR FE L/, 2R B HOGHIHIFR BN

W59 1 e B AL (Yaeo) 5 1 REASVE KA K, A2
AR B A by, HE4-Cr] LAE H, #£NaHCO,
AEPE R Bk R Yapo 2 BT HA, HLBE Ab 2R BT R] f 384
K, %tk R SRR, 4FE8 dJF, A15. A17.
“1103P° [ Yapo 731N 0.48 . 0.43. 0.39, LLX}HE 5
I3 E109.8%. 78.6%. 74.4%; b B 2k A
FIBHR IR RALS. ATTAENaHCO, A FE R H Yy
W %, R HAFERRE 7150 .

6 NaHCO, IR Z BRI

HE R IES TR E RN =0 (AL ZH
V)M B 2% A1 1 o5 AR T AH B Ak, AFIZ 35 m] ke 2]
POREBRIAE R, T ELARORE 5 2R 06 B0 R BAGRE Hk RR
JE5ARZI & ERREA DG, mESHLLE H, 78
NaHCO b HE T, &tk R(A+2)/(A+Z+V)TtiE, HAN

1.0 B xtig
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0.3F
0.2

0.1

AlS Al17 ‘1103p”

K5 NaHCO AL HXS # 1k Z SR IR I RE
Fig.5 Effects of NaHCO; on xanthophyll cycle in each strain

SPREAI L 22 R, A15. A17. 1103P°f(4+Z)/
(A+Z+V) 5 I BB 3 15146.3% . 37.0%. 28.0%;
Ut BBk 8 B 1A AV i AR Z 4, FL RO 26 fE
IR IR RALS5. A1VTII(A+Z)/(A+Z+V) RS R
FHECIG L 2, 1K 27K
7 NaHCO AL 2T SAF IR B9 520

TEY PRI & 4% 0] DA B - S i A8
HAER AR AR 2 I TR 7, DT 8 G - 2 A
Ab 1 A 5 PR A% (Svensson fIRasmusson 2001;
Padmasree®$2002), HE6W W, 75 1EH A4 K & A
T, B AR R P PUR T IOE 2K, NaHCO 4k
HiES T PRIFREE R . fENaHCO b 2
SR R DU R Y B A i, (ELE AN [,
R JEALS. AL7. “1103P” (4T G0 IR 2243 )
961.13, 50.07. 41.02 nmol (O,)mL"-min™, 4%l
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Fig.6 Effect of NaHCO; on cyanide-resistant respiration rate

in each strain

ot B 7 141.5%. 95.8%. 63.0%. HiHAT LA
&, 7ENaHCO K3 T, fiif Bt 5 58 77 505 i pk
RALS, ALTHAUFUT IR 22 5 o i 2 X T U
dn P 1103P°, i it 52 = FE i 76 ' g 1 R T K
AR e
%
NaHCO, 55 14 £h i 18 2= F il i 9 1) A K K
B, I TA) PN AR e B A BUBE ) (AR, B
F) 0 2> S SO I B0 T (IR 4E4E2008) o B S5
N, MRAESZ BN # FAEH RN, B2 35
pHIfEE, MU SBIR A e FRaS(E &
2:2003), L SWEIRAZER . B RS K0 TR, M
MAEY N EYIRE RS, IR HERE . A
S I, NaHCO, A3 B 34 I 1 i 7 HL S 28 A
MDA % &, MDA % 5 ¥ 105 S0 M ) 56 B 1
2R g, BT EUE & R A g TR, AR
AN, R A R S K E SRS K E
T AR, TR IR AT BEAE 0D A i i - 4 K A B4
#1 T HR 2K fE /7. HamadaflIEl-Enany (1994)H 5%
RO Y2 B E S, TR SRS R
SFEAK. MR a/b R DU MR R HE S I FR
OB R OK, SRR HE S B R ROk e, Ul B 0
TR R (R ZE 4520015 7 552010), A5
AIS5 A7/ H SR AMDA K R HK, A & E
KB EARIE AR T 1103P°, M KA E 8
P2 T1103P°, M4 Za/b FEAH &, 1M 1103P°

BB, b — 20 UE WA 6 0 8 4 - A i R
HHEEM, HAISS5A1TE RS2 R AR, H
SR BTN T 1103P7,

R 0 R L 1 S B BT R R 1) O RE
RO REE 2 S BOE SN RS, H 2 ohnk
I (Reinbothe flIReinbothe 1996). ¢,/ Wt &PSII
RARE IR RE T oAb 25 HL A% 388 1 A 0,
BRREE PR R, B PSITR B H O Ak
TR, Bl R AE— @ F2 R B nT b
S BRPSTL S A O FF TR, qpi R 387N PSTI L
TAEIEIE TR OR (TR 57 1999; X2 A8552000). 4
MR Z 255 )G, B2 el ), X w5
B — R B G RE RIS A, A
0 A A R g 5 FF BERRE 2 A8 I 8] £
BT R %, Ut B &k R AENaHCO, 4L 3 F PSILE
PE 5 B AR R E N BE . 1103P° fIF JF 5 g,
EARTALS. AL7, U5 B B £k A8 7 3 X A PR AE
NaHCO, /i i fr 58 0 3240 FH 72 B2 5 5
it IS M2 A R LB

TESCCRY WL 7 T, P15 M RE R AR (Vo) 5
RS VKRG 2%, I8 B R T M R B R HOK B AR TR
WS B 1 7 36 2503 M BEL 1B i 22 19 6 R A% 34 2
PSIL, @by B B br . AiLe , B ia kb
B ALIS 5 AT YoM & T 1103P”, i
A15. A175R5UBNE S FP<1103P A8 b mT DABE 4 1
JE BTV R EFEECRIRY PSIL. Yo M5
RRAERKAR, &2 5 EZEA R LR
(Gilmore 1997). M3 RIEFAZ — MRS HEHIFE
BOLH, 75 FEBOL FDOE e IR B &AM e 2
AR K1 FH (R AR K 451993; #iRTE452009) .
Y G HREERERF T, HMERLRT SR
HEV-ASZIAL, iT AN R, AMZINE 85
e S FEEL 5L IEAH 9% (YamamotofllSatoh 1998). i¥ff
55T AR R 38 AT B AR P STLAN F -5 3 B 1) ik
SrIBJR, B IEPSIDE AL R (Hunter551993) . A
WA REW], & RENaHCO L R (4+2)/
(A+Z+V) Tt i, Bkt 6e B bk RALS.
ALTI(A+Z)(A+Z+V) TR R T 1103P°, £
TR B 26 BE SISk RALS . A7 SH8URAE By b
“1103P°# bb ] LA B A5 R 38 L 448 hin -3 R A6 30Kk
5 By AR B RE, T B 4 b AR PS40 52 4
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FHo B IR B L M T AR, A
TAE I8 SR K i A ATPRINADPH, M 2 B2
BEFELE Ty, AH2 a0 R0 T3 AS B4 G R 8L 56 4 ¥
Fe, w2 ol A0 70 R B (22 1935 %52000), BTN
S B 244 v i 96 NAADPH AJ DA 28 k44 o e
T IS A2 Ak, R TG U 5T 25 A TR R AR 11
PUFIT IR 3845 1] LA T8 S5 - A o J) (1 NA -
DPH, VAR b A% i3 (13 R SR, AT 2% fi e 4 i
(FKSLPE2011) . Mouaeid ) 5 BOE ) 2 a ik
BT, BT IR 455 58 4 s 81 915 80 4 ok Jt e A
FR3Z BDEHIR (e 8 452012) . AWFTEH, &bk &
FEBRAE 25 038 BT S0 IR e 28 35 38 0, i BH T
WP LE 2% @b e o A FE AR, A i ik 2 e
JIER IRk RAL5 5 A17T4ENaHCO, kb B R H i 5
I I T 6 e T U PR S AR 1103P°, 3R BH I k2 6
AE IIRAFR RALS. A175°1103P A1 EL 7] LL KR
J5 45 2 PR W R R T B RE T 2 R 7, M
2% fif AN SOGAIR .
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Effect of alkaline salt stress on fluorescence characteristics, xanthophyll cycle

and cyanide-resistant respiration of grape hybrid rootstocks

GUO Shu-Hua, NIU Yan-Jie, ZHAI Heng, HAN Ning, DU Yuan-Peng’
College of Horticulture Science and Engineering, Shandong Agricultural University / State Key Laboratory of Crop Biology,
Taian, Shandong 271018, China

Abstract: A15 and A17 [‘ZuoShanl’ (Vitis amurensis) x ‘SO4° (V. berlandieri x V. riparia)]| with strong alka-
line salt resistance and rootstock ‘1103P’ (V. rupestris x V. berlandieri) with strong alkali resistance in intro-
duced rootstocks were used as materials to study the fluorescence characteristics and photoprotective mecha-
nism under alkaline salt stress. The tissue culture seedlings were irrigated with 100 mmol-L" NaHCO, (pH
8.62) every morning after 7 weeks of acclimatization. Leaf relative electrical conductivity, MDA content, chlo-
rophyll fluorescence, xanthophyll cycle, cyanide-resistant respiration rate were determined. After 8 days of
NaHCO; treatment, leaf relative electrical conductivity and MDA content of each strain increased significantly.
The decrease of F,/F,, and g, in A15 and A17 were less than that in ‘1103P’, and the increase of Yy, in A15 and
A17 were more than that in ‘1103P’, indicating the electron transport activities and the degrees of photoinhibi-
tion of A15 and A17 were less affected under NaHCO; treatment. (A+2)/(A+Z+V) of A15, A17 and ‘1103P’
were increased by 46.3%, 37.0% and 28.0%, respectively, under NaHCO; treatment. The cyanide-resistant res-
piration rates of A15 and A17 were increased by 141.5% and 95.8%, respectively, under NaHCO, stress.
‘1103P’ was increased by 63.0% compared to the control. The strong alkali resistance of A15 and A17 relies on
the reduction of photoinhibition caused by the increase of heat dissipation of xanthophyll cycle and the cya-
nide-resistant respiration rate.
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