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Abstract: To figure out the relationship between arbuscular mycorrhizal fungi ( AMF) and drought
resistance of Bombax ceiba Linn., chlorophyll fluorescence parameters of B. ceiba of inoculation (1 g soil
containing 100 spores of AMF) and non-inoculation groups under different drought stress conditions were
compared and analyzed by using pot-culture method. The results show that initial fluorescence (F,) of
inoculation group is lower than that of non-inoculation group under moderate drought stress ('soil relative
water content of 45% —50% ) and severe drought stress ( soil relative water content of 30% —35%)
conditions. Compared with the control (soil relative water content of 65% —70% ), at severe drought
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stress for 5, 15, and 35 d, F, value of inoculation group increases by 10.39%, 20.93%, and 14. 14%,
respectively, that of non-inoculation group increases by 26.95%, 48.75% , and 71.35%, respectively.
The maximum photochemical efficiency of PSII (F /F ) and potential activity of PSIT (F /F,) of
inoculation group are higher than those of non-inoculation group at moderate and severe drought stresses
for 5, 15, and 35 d. Compared with the control, at severe drought stress for 5, 15, and 35 d, F /F
value of inoculation group decreases by 9.09%, 6.85%, and 22. 06%, respectively, and that of non-
16.21%, and 52.78%, respectively; F /F, value of
inoculation group decreases by 28.14%, 22.43%, and 46.01%, respectively, and that of non-

m

inoculation group decreases by 10.67%,

inoculation group decreases by 28.38%, 48.20%, and 75.96%, respectively. In general, under
moderate and severe drought stress conditions, effective quantum yield of PSII (Y ( II) ), quantum yield
of non-regulated energy dissipation of PSIl [ Y(NO) ], photochemical quenching coefficient (gP) , and
photosynthetic electron transport rate (ETR) of inoculation group are higher than those of the control,
while quantum vyield of regulated energy dissipation of PS I [ Y (NPQ)] and non-photochemical
quenching coefficient (gN) are lower than those of the control; Y( I ), ¢P, ¢N, and ETR values of non-
inoculation group are lower than those of the control, while Y(NO) and Y(NPQ) values are higher than
those of the control. It is suggested that AMF can reduce the damage and photoinhibition degrees of B.
ceiba under drought stress ( especially severe drought stress) condition and improve the activity of PSII
reaction center of leaf, thus enhance the survivability of B. ceiba under drought stress condition.
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WA F o/ F EAEINA 1, 5,15 F135 d 505038
RAERHTIEG T 23. 47% 41. 92% 10. 80% il 26. 72% ;

®1 AETFEPRESHETEMRMKEHARERES (AMF) BRIBHFRESR(F,) &XKKE(F,) PSIHRXEUFERLE(F,/F,)M

PSIB7EE M (F,/F,) LS (X+SD) Y

Table 1 Comparison on initial fluorescence ( F,) , the maximum fluorescence ( F,, ), the maximum photochemical efficiency of PSI (F /F, ),
and potential activity of PSIl (F,/F,) in leaves of Bombax ceiba Linn. inoculated and not inoculated with arbuscular mycorrhizal fungi (AMF)

under different drought stress conditions ( X+SD) "

RIFI I T $2 2E 1 F fE

AR AR AR F, A

isiiE R X . . .
Treatment F, value of inoculation group at different times F, value of non-inoculation group at different times
group” 1d 5d 15 d 354 1d 5d 15 d 35d
CK 1. 48+0. 03a 1.54£0. 13a 1.72+0. 23b 1.98+0. 15a 1.43%0. 16a 1. 67%0. 30a 1. 60+0. 26b 1. 85+0. 24b
S1 1.36+0. 24a 1. 50+0. 15a 1.53+0. 17b 1. 62+0.21b 1. 54+0. 23a 1. 78+0. 37a 1.75+0. 32b 1. 81+0. 14b
S2 1.47+0.27a 1. 70+0. 39a 2.08+0.07a 2.26+0. 63a 1. 49+0. 08a 2.12%0. 70a 2.38x0. 32a 3.17+0. 09a
e NGz Ei LN AN AR R E A F, 5
Treal;nenl F,, value of inoculation group at different times F, value of non-inoculation group at different times
group” 1d 5d 15d 354 1d 54d 15 d 354
CK 6.51+0. 58a 6. 66+0. 30a 6.34+0. 38a 6.20+0. 59a 5.68x0. 35a 6. 64£0. 35a 6.3220. 48a 6.65+0. 35a
S1 5.92+0.39ab  6.32+0.20ab  6.35+0. 15a 6.29+0. 53a 5.73+0.29a 5.63+0.91b 6. 65+0. 34a 5.92x1. 19ab
S2 5.00=0. 55b 5.67+0. 66b 6.45+0. 15a 4.81+1. 14b 5.11+0.20b 6.33+0.28ab  6.12£0.52a 5.16=x0. 13b
gb L2 AR REERAL F/F, {5 A ) A AL F,/F,
Trealr;lem F./F, value of inoculation group at different times F./F,, value of non-inoculation group at different times
group” 1d 5d 15d 354d 1d 5d 15d 354d
CK 0.77+0. 02a 0.77+0.01a 0.73+0. 02a 0. 68+0. 02a 0.75+0. 03a 0.75+0. 03a 0. 74+0. 06a 0.72+0. 02a
S1 0.77+0. 03a 0.77+0. 02a 0.75+0. 04a 0. 74+0. 05a 0.73+0. 03a 0.67+0. 12a 0. 74%0. 04a 0. 68+0. 09a
S2 0.70+0. 07a 0. 70+0. 04b 0.68+0.01b 0.53+0. 03b 0.71+0.01a 0. 67+0. 09a 0. 62+0. 04b 0.34+0. 09b
A 32 ANTFI I (R FL/F, 18 AR AL F/F, 5
’l‘realr(nent F./F, value of inoculation group at different times F./F, value of non-inoculation group at different times
group®) 1d 5d 15d 354d 1d 5d 15d 354d
CK 3.39+0. 32a 3.34£0.22a 2.72+0.27a 2.13+0. 16a 3.01+0. 43a 3.03+0. 53a 3.07+£1.05a 2.62+0. 30a
S1 3.42+0. 48a 3.25+0. 36a 3.18+0.41a 2.94+0. 74a 2.77+0. 43a 2.29+0.99a 2.87+0. 64a 2.32+0. 86a
S2 2.48+0.77h 2.40+0. 43b 2.11+0. 12b 1. 15+0. 15b 2.43+0. 15ab  2.17+0. 80a 1.59+0. 21b 0.63+0.01b

D )G o R /NG FRE R R 25 57 3 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).
2 CK. Xif BB ( - IEARXS & 7K HE 65% ~T70% ) The control ( soil relative water content of 65%—70%) ; S1; 1B+ 52360 ( - IEAHXS & K& 45% ~50% )
Moderate drought stress ( soil relative water content of 45%-50%) ; S2. R R ( S AR R K& 30% ~ 35%) Severe drought stress ( soil

relative water content of 30%-35%).
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10. 60% .32. 70% F11 82. 54%

HER 1 AR 0L, e B T R0 20 T, 3 4l
) F /F, (EAEMNA 1,15 F1 35 d 435055 BT s 1
0. 89% .16. 91%F1 38. 03% , MAEMME 5 d ENFEXT RERE
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35 d ZMRTARILREA ; 76 B2 T 5 i (RIS
IKEE 45% ~50% ) 500 N WA YD) (a7 Hha
1.5 115 d 54 TR T 8.70% .43. 75%
F182.76% , T £E 100 35 d F1 4 K 2 0 4 MK T
8. 89% ; TEH FE T 5 W30 ( 338 AH X % K i 30% ~
35%) AV T HEEA N Y (I ) (EAERM A 1.5,15 A0
35 dor M AR W A FH = T 140. 00% | 170. 00% |
388. 89% £l 80. 95% .,

FHER 2 B AT UL FE v B T R a S0 T R A
() YOI EAEMA 1 d B IREEK T 19.35%, Wi 1E
JiiE 5,15 A1 35 d Ao A BT T 21..05%
43.24% 1 46. 43% s R IE AR V(1) {EAEME 1,
5F115 d 3o B BBEAR T 17.86% | 30. 43% FiI
34.09% , MAEMME 35 d 2SR T 2.27%, TF
HEETFME AT R EAn) YOI A MbE 1
5.15 F1 35 d 28 B BT T 16. 13% .42, 11%

18.92% F135. 71% , A3 LAH Y( ) {EFEMHE 1.5,
15 F1 35 d 43 B0 R AIR T 46.43% . 56.52% |
79.55% M1 52.27%, 25 WEMESTEE R LW
T5rE 15 M35 d Al Y( ) H 83 (P<
0.05) = T B T2 ha 15 d DLRCER B T 520
B 1.5,.15 f35 d RETLEAR YD) EHEFKT
X iE
2.2.2 Y(NPQ)h#yrtbs k2 nf L. X IR 4%
PER BB AR B Y (NPQ) i b B ] %E 4 2« T+
R —T R AR A R A IR RS 1 AT S d AR
TR, MAEMHE 5,15 135 d 2/ T REW
AR T R AR AL Y(NPQ) {EFE
JiiE 1.5 F15 d o AR 4 TR H BRI T 39. 13%
5.56%F1 54.84% , i #E Wpid 35 d #15 K W4 +F
Vo EEE T RO ST AL Y(NPQ) ETE
Birie 1.5,15 F1 35 d 40 B4 oA 4 i A AR T
13.33% .19. 44% 52. 50%#1 59. 45%

FH 3R 2 AT O e B T R0 S T, B Al
[ Y(NPQ) fELAE M Mt 1.5 .15 135 d 2555 %t IR
WA T 31.71% 20.93% 57. 58% F1 41. 03% ; R
K Y(NPQ) EAE M0 1 F1 15 d 43 590 %5 o B8 T v
T 4.55%F 10.71%, fE Wi 5 d B xF BMEEAR T
20. 00% , M 7EMRE 35 d 53T BEFE, EEE T2
HEAPETR, HHEAR Y(NPQ) (H7E M 1.5,15 F1
35 43 SR TR FAEAR T 4. 88% . 32. 56% . 42. 42% Fil
61. 54% ; RALBLL) Y(NPQ) {HAEMM A 1,15 F135 d
IR T E T 2. 27% .42. 86% F1 60. 87% , i 1E
A 5 d AR IRFEAR T 20.00% , 2553 5. & Ve b &
R RS0 15 F1 35 d LUK E BT S a
5.15 F1 35 d #EHEA N YNPQ) (H B FE TX 1], &
JET 28 15 F135 d REFAR Y(NPQ) AR E &
TXTHE
2.2.3 Y(NO)ME#yrdx & 2 af W 7EXF IR 2k 1
T AR Y(NO) {8 Bl ] 28 K 52 T s —F
K—Tta " AR Ra S IEAE a5 1S d @ TRk
PRAL, TZEMNE 1135 d SRR b+
BEWRAETT R Y(NO) (EAEMA 1.5 Fl1s d
Oy VA R R A FEAR T 16. 67% 8. 33% il 21.95%
MAEMRA 35 d ZVBCARIER AT+ T 6.25% ; 7R 8 JiE
TR T WA Y(NO) [EHAENE 1.5
15d 40l B R B WA B AR T 35.90% | 15. 09% F1I
27.45% i FERIA 35 d HIEAREHA TR T7. 14%,
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a1 d HER A BEEEAR T 7.41%; REWAD
Y(NO) fEAEM A 1,515 F135 d 4354wt T s T
44. 44% 65. 63% .88. 89% M127.27% , 755 WE M4
Mres R R EE TR0 15 M35 d EEHAD
Y(NO) A & & @ X, T 2 Mia 1,515 A
35 dAREALMY Y(NO) it 35w T X,

R2 AETEHELZGTEMAMKREMMARERESR (AMF) WARBHE PSTIELRAXEFZE(Y(D)) PSIATHEERERNET ™=
(Y(NPQ) ) %1 PS I JEif it aE EFREHAE T~ E(Y(NO) )KL % (X+SD) Y

Table 2 Comparison on effective quantum yield of PSI (Y( I ) ], quantum yield of regulated energy dissipation of PSII (Y (NPQ)], and
quantum yield of non-regulated energy dissipation of PSII [ Y (NO)] in leaves of Bombax ceiba Linn. inoculated and not inoculated with
arbuscular mycorrhizal fungi (AMF) under different drought stress conditions (X+SD)"

AL AR TR (1) fif RIS B2 AL (1)
Treaiment Y( II') value of inoculation group at different times Y(II') value of non-inoculation group at different times
group? 1d 5d 15 d 354 1d 54d 15 d 35d
CK 0.31+0. 02a 0. 19+0. 02a 0.37+0. 02b 0.28+0.07b 0.28+0. 05a 0.23+0. 06a 0.44+0. 04a 0.44+0.09a
S1 0. 25+0. 06a 0.23+0. 06a 0. 53+0. 06a 0.41+0.03a 0.23+0.05ab 0. 16+0. 08a 0.29+0. 08b 0.45+0. 04a
S2 0.36+0. 12a 0.27+0. 09a 0. 44+0. 04b 0.38+0. 04b 0. 15+0. 05b 0. 10+0. 04b 0.09+0. 02¢ 0.21+0. 02b
s ik AR B AL Y(NPQ) fH R IFRG ] AH B L1 Y (NPQ) fi
Treatment Y(NPQ) value of inoculation group at different times Y(NPQ) value of non-inoculation group at different times
group? 1d 5d 15 d 354 1d 54d 15 d 35d
CK 0.41+0. 02a 0.43+0.07a 0.33+0.02a 0.39+0. 09a 0.44+0. 06a 0.45+0. 05a 0.28+0.01b 0.23+0. 06b
S1 0.28+0. 09a 0.34+0.06ab 0. 14+0. 04c 0.23+0. 08b 0.46+0. 07a 0.36+0. 13ab  0.31x+0.03ab  0.23+0.04b
S2 0.39+0. 09a 0.29+0. 08h 0. 19+0. 06b 0.15+0.01b 0. 45+0. 05a 0.36+0.08ab  0.40+0. 11a 0.37+0. 04a
VST AR R AL Y(NO) fi AR T A AL Y(NO) {E
Treatment Y(NO) value of inoculation group at different times Y(NO) value of non-inoculation group at different times
group” 1d 5d 15 d 354 1d 54d 15d 354
CK 0.27+0. 04a 0.38+0. 05a 0.29+0.01b 0.33+0. 02b 0.27+0. 04b 0.32+0. 04b 0.27+0. 04b 0.33+0.03b
S1 0.25+0. 02a 0. 44+0. 06a 0.32+0.02b 0. 34+0. 05b 0.30+0. 05b 0.48+0. 18ab  0.41+0. 10ab 0. 32+0. 06b
S2 0.25+0. 04a 0.45+0. 04a 0.37+0. 02a 0.45+0. 02a 0.39+0. 02a 0.53+0.07a 0.51+0. 12a 0.42+0.03a

D RGO NG PR R R 2 5 2% (P<0.05) Different lowercases in the same column indicate the significant difference ( P<0.05).
2 CK. Xif B (AR B K B 65% ~T70% ) The control ( soil relative water content of 65%—70%) ; S1. HEEF 2 iif ( AN KB 45% ~50% )
Moderate drought stress ( soil relative water content of 45%-50%) ; S2. R S ( S AR R K 30% ~ 35%) Severe drought stress ( soil

relative water content of 30%-35%).

2.3 AKHBMF gP.gN 1 ETR EHI LR

AN TR 5 38 5 A A R 42 R AR TR AR
P (AMF) BARAR I Aot fb 272 8 K 24 (gP) B
VR FZEL (gN) FOGE G H R (ETR) WY HLAL
RN 3,
2.3.1 gPAE&geE e 3 v L. FE X R ( 44
XK 65% ~T70% ) 754 T AR qP {E b
A PRI RE K 52 AR — T e — R AR iy A2 ke 35, F7E
a1 d SRR AT MAEMHE 5,15 F1 35 d )
RT AR AL 2 b B T 208 (L EEAEXT & K &
45% ~50%) S50, SR AL oP (HAEIRIE 1.5 1
15d3 il RERAF & T 9.62%, 13.33% Fl

69.57% , T 16 W38 35 d A &8 R 42 B A R % T
19. 51% ; 7E 5 B T a0 ( 58 AH X 57K &2 30% ~
35%) FAFT WAL oP (EFEMHE 1,515 F1 35 d
Oy AR R % W 4 T & T 130.30% . 120.00%
300. 00% F1 2. 38% .,

M2 3 AT L AE P T Rk 4 T B AL
qP {ATEMNA 1 d 5% R 7EMME 5,15 #1135 d 20
R IRTHE T 6.25% 16, 42% F1 17. 86% ; A4
Y gP (EAEM A 1.5 A1 15 d 3 508 % B PR T
8. 77% 26. 83%F1 39. 47% , MAEMNIA 35 d HIHFX]HETH
1 12.33%, fEEETRMNE KT R AR gP
{EFERME 1,515 F135 d 435 %d BT+ 1 33.33%
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37.50% 13. 43%Fll 53. 57% ; AALEH ALY gP {HAEM A
1.5 F115 d 43 R R AR T 42, 11% . 51. 22% Fl
75. 00% , MAEMMEA 35 d 2T BFHE T 15.07% ., 2%
S E AT AR P T R aE 15 d DR
TS 8 15 135 d AR oP {E83 (P<0.05) &
TXF R ARG 15 d DU EE T EENA 1.5 M
15 d REFZRHULNY gP (B EIR TR,
2.3.2 gNAa#bE R 3 WL AEXT SRR,
FER LA 1) gV B BE IS ] 4E K 52 SE R AR S T = 19
AR RS IR 1A S d R TR IER AL, w0 AE b
8 15 F1 35 d EE T ARZEE AL 7E P R a8 A&
T EREAR gN EAEMNE 1,515 A1 35 d 430l k&
PETHA AR T 1.32% 3. 45% 32. 14% F1 5. 36% ; 1F
T R 40T WA oV EAEMN 1 d &
KIEWHATHE T 15.49% , MFEMA 5,15 A1 35 d #)
Ay BRI AEAR T 7. 27% 22. 95%F1 47. 50% .,
3 e n] I 2 P T R AN W
() gN EFEMNE 1 d 30 BT T 4. 17% , 116 i
5.15 F1 35 d #1453 550 BB T 13. 85% .43. 28%
F123.19% ; RIEEH A N EAEM A 1 d 5% R

FLFERRIE 5 A 15 d Aol B BN T 19. 449 AN
11. 11% , mi7EE 35 d HARTFE T 5. 66% ., 1F
TR R T WA gV AR 1 d 8
XFHRTE 5 T 13.89% , 73 5,15 F1 35 d #1435
B BRERAIR T 21. 54% .29. 85%F11 39. 13% ; REEH 1
gN EAEMNE 1.5 115 d 53 HIE A ERFRR T 6. 58% |
23.61% M1 3. 17%, M FEMH8 35 d ZE A= T
50.94%, 25 EME MR R b R EE T
FHria 15 F1 35 d AL gN (B B AT R, &
BEF S8 35 d RIZHALR oV (H 3% & T4,
2.3.3 ETRAE&E 3R 3 UL FEXTIESRAE T,
LR B ETR A6 B B ) 2E K 52 < B AR—TF S —
FEAR A8 fb e dse JF7EMME 1 d & TR A, miTe
JiriE 5 .15 F1 35 d ART AR R4 ; 76 Hh B T S 45
PR HEEAR ETR HAEMN A 1.5 115 d 251K
PERATHE T 12.32% 32. 97% 1 88. 32% , M7 38
35 d HIEB R EAFMK T 9. 05% ; 165 & T F i
M AR ETR HAEMNE 1,515 F135 d 4351
BMARBEEATIE T 116.21% . 128.02% , 407. 671%
F1192.08% .,

R3 TRTFEPREFETEMMARZFHALEREE (AMF) FIABH TR LFERRY (¢P) AERUFERRY (gV) X SR FEBEER

(ETR) BIEL B (X+SD) Y

Table 3 Comparison on photochemical quenching coefficient ( gP) , non-photochemical quenching coefficient (¢N) , and photosynthetic electron
transport rate ( ETR) in leaves of Bombax ceiba Linn. inoculated and not inoculated with arbuscular mycorrhizal fungi ( AMF) under different

drought stress conditions (X+SD)"

s Bl AR IR SR gP IR A E 4L gP fi
Treatment qP value of inoculation group at different times qP value of non-inoculation group at different times
group® 1d 54d 15d 35d 1d 5d 15d 35d
CK 0.57+£0.09ab  0.32+0.03ab  0.67+0.01b 0.56x0. 13b 0.57+0. 09a 0.41x0. 08a 0.76+0.05a  0.73x0. 09ab
S1 0.57+0. 13ab  0.34+0.08ab  0.78+0. 04a 0. 66+0. 07b 0.52+0. 11ab  0.30+0.09ab  0.46+0.12b 0. 82+0. 06a
S2 0. 76+0. 09a 0. 44+0. 09a 0.76+0.0la 0. 86+0. 06a 0.33+0. 12b 0.20+0. 05b 0.19+0.06c 0. 84+0.09a
A R ELHERAL) g T RIFIRLACTE B9 oV
Treatment gN value of inoculation group at different times ¢N value of non-inoculation group at different times
group?) 1d 54d 15d 35d 1d 54d 15d 35d
CK 0.72+0.04ab 0. 65+0. 08a 0. 67+0. 03a 0. 69+0. 07a 0. 76+0. 05a 0. 72+0. 06a 0.63+0. 03a 0. 53+0. 08b
S1 0.75+0.09ab  0.56+0.07a 0.38+0.07b 0.53+0. 11b 0. 76+0. 06a 0.58+0. 14ab 0. 56x0. 08a 0. 56+0. 08b
S2 0. 82+0. 04a 0.51+0.10ab  0.47+0. 10b 0.42x0. 02b 0.71x0. 03a 0.55+0.09ab  0.61+0. 17a 0. 80+0. 08a
s Tk IR ALEY ETR fi] RIFI )B4 Y BTR (i
Treatment ETR value of inoculation group at different times ETR value of non-inoculation group at different times
group” 1d 5d 15d 354d 1d 5d 15d 354d
CK 19.03+2.06a 11.87+1.54ab 13.07+0.61b  9.70+2.63b  17.70+4.03a  13.87+3.35a  15.53+1.33a  15.50+3.03a
S1 16.77+4.58a 13.47+3.68ab  18.70+2.10a 14.37x1.33a 14.93+£3.73a  10.13+4.56ab  9.93+2.68b  15.80+1.33a
S2 22.27+7.21a  16.03%£5.17a  15.23x1.32b  13.83+0.21a  10.30+3.55ab  7.03%2.61b 3. 00+0. 56¢ 7.20+0. 70b

D E )OS [F /NG PRk R 25 5 .35 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).
D CK: X B (A XS & K& 65% ~70% ) The control (soil relative water content of 65%—70% ) 5 S1: T S WE ( + AR &K i 45% ~50%)
Moderate drought stress ( soil relative water content of 45%—-50% ) ; S2. T & T 5 Wpid ( M X & K= 30% ~35%) Severe drought stress ( soil

relative water content of 30%—-35%) .
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WIFE R T R 000 55 T, R AMF B85 D842 AR Al
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FEY R PS TR ot id i PS T 32 ot i+
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