ZHR RIS, J. Anhui Agric.Sci. 2022,50(6) :143-148

—FESNARMHFERFERR

Yo Ll o 2 3
FRAH RBI R AR 57 LS B2 A RV BRI, SN B 550006 2. 54 S HH PR 4 55 7 5t M X
562400, 3. BEM A AL BRI BRI B , 5 5B 550008)

HWE 2R eMAREM AR EMERRET 2 RAAH D T RREIE A S TRAS N T2 E5% R
LB BTN, BREN, EA AR LADELR BT RERRSAHF, MMZRITHE FTEGAEY F F/F, F/F 43 20%
TG LA e ERREICIEE T A EF TAEIE AR, £ 5 A E P 47 LT RRFEAMA(F,) PSIR Kbk #40
HE(F/F,) % PSR K AL 4Lk A (F /F) 55,

KEIF BTG E; SRR B AL R A e
hESHES S567.23'9 TEEERIDES A

TERS  0517-6611(2022)06-0143-06

doi ; 10.3969/].issn.0517-6611.2022.06.034

Study on Chlorophyll Fluorescence Characteristics of One-year-old Dendrobium nobile

ZHENG Zhi-hong' |LIU Jian-dong’ ,ZOU Fang’ (1.Institute of Crop Germplasm Resources , Guizhou Academy of Agricultural Sciences,
Guiyang, Guizhou 550006 ;2.Guizhou Subtropical Crop Institute, Xingyi, Guizhou 562400;3.Research Institute of Rapeseed, Guizhou Academy
of Agricultural Sciences,Guiyang, Guizhou 550008 )

Abstract

nobile in different seasons and the daily mean values of chlorophyll fluorescence parameters under different fertilization measures with the sea-

With Dendrobium nobile as the experimental material, the diurnal changes of chlorophyll fluorescence parameters of Dendrobium

sonal changes were studied.The results showed that the chlorophyll fluorescence parameter F, value of Dendrobium nobile in spring, summer,
autumn and winter showed a trend of first increasing and then decreasing, and the values of F, ,F /F  and F /F all showed a trend of decrea-
sing first and then increasing.In different fertilization measures , the fertilization situation is similar with the seasonal changes,the maximum fluo-
rescence value (F,),PSIl maximum light energy conversion efficiency (F /F, ) and PSIl maximum light energy conversion potential (F,/

F,) were higher under the conditions of moderate nitrogen and phosphate fertilizer and high potassium.
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Table 1 Factors and levels of orthogonal test

K Z Factor
IR . e«
o AGRE Ura)  B(NaH,PO,) C(K,80,)
/i o/t &/ M
1 0 0 0
2 15 6 23
3 30 12 46

IR AE G U k) T Ak B BE Aty LR AT, R T B
PRI 2R I IE S T o) 4 AU ARk T A B, 0 6 A fiph i ot
RIOCSHA SR B IE, BRI (HA 9 iR 7O E
(F,) JRHAE(F,,) PSII K IEREFGALRCR (F,/F,) \PS
RO CREREALTE T (F/F,) o

TE A BUFT AR R X P BEATLIBURE | 4 2 4 i o — e it
BETICSE H A BT BE R Excel Al DPS
BTG HT
2 ZR55H
21 AEEFEVAMMHRESHBATN
2.1.1 F, A7, Rohacek 25" B £ MBI (F,)
2 PSIUS AT HCRD QA 2R AL I B9FOKF- . M
AFEZEFTEEA R F, B D)ol LUE AN R 2= 4
BUAF, BAAGEAREHAE R BL JeTt w5 N a4
AR AR 10:00 2245, F, (3, 156 B 4 50 fift
e I BE i GRS F Ak A b TR 43 i
PAIBRBEFI2E i I :AFAE . 10:00—16:00 F, &A%, 1%
B B (0 3 WA R 0 55 8% A2 SO B B o B A ) T 1)
AL TERS R F, RIS, B h X — i BRI
R

800r = A5 Spring

—&— ZZ% Sumer
—A— k& Autum

—— A2 VWinter

700+

57600
o i
;,\é 5004
1
L 40
R

300F

200 - s - - )
08:00 10:00 12:00 14:00 16:00 18:00
B8] Time

B 1 AREVEWAMMATRAEE(F,) WEEY
Fig.1 Diurnal changes of initial fluorescence value (F,) of Den-

drobium nobile in different seasons
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Fig.2 Diurnal changes of the maximum fluorescence value (F )

of Dendrobium nobile in different seasons
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Fig.3 Diurnal changes of the PSII maximum light energy conver-
sion efficiency (F,/F,,) of Dendrobium nobile in different

seasons
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Fig.4 Diurnal changes of the PSIl maximum light energy conver-
sion potential (F /F,) of Dendrobium nobile in different
seasons
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Table 3 Comparison of daily average values of F_,F  and F, of Den-

drobium nobile in different seasons

Z=75 Season F, F, F,
#:7Z% Spring 495.77 aA 2 561.74 abAB 2 356.67 abA
H Z Summer 487.98 aA 2 649.41 aA 2 403.46 aA
FkZE Autumn 452.64 abA 2 432.43 bcAB 2 193.96 abA
A2 Winter 402.60 bA 2 338.88 ¢B 2 055.26 bA
TN NG 1 e e B (P<0.05) R R I B
Sk 3 (P<0.01)

Note ; Different lowercase letters in the same column indicate significant
differences (P<0.05) ,different uppercase letters indicate extremely
significant differences ( P<0.01)
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Note; Different lowercase letters indicate significant differences ( P <
0.05) , different uppercase letters indicate extremely significant
differences (P<0.01)
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Fig.5 Comparison of F,/F,, daily average values of Dendrobium

nobile in different seasons
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Fig.6 Comparison of F /F  daily average values of Dendrobium

nobile in different seasons
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Table 4 Results statistics and variance analysis of daily average values of chlorophyll fluorescence of Dendrobium nobile under different fertilization

treatments in spring

KbFH Treatment A B C F, F, F/F, F/F,

@ 1 1 1 345.68 bcAB 2 333.80 aA 0.829 5 abA 5.297 abA
@) 1 2 2 353.31 abAB 2 148.90 abAB 0.823 5 abA 4.637 beA
® 1 3 3 348.36 abcAB 2 151.30 abAB 0.829 1 abA 5.490 aA

@ 2 1 2 344.53 beAB 2 295.23 aA 0.821 7 abA 5.267 abcA
® 2 2 3 361.75 aA 1 962.40 bB 0.821 7 abA 5.100 abcA
©® 2 3 1 335.31 ¢cB 2 022.09 aAB 0.816 1 abA 4.857 abcA
@ 3 1 3 333.59 ¢B 2 347.77 aA 0.807 8 bA 4.890 abcA
3 2 1 341.19 bcAB 2 265.11 aAB 0.835 6 aA 4.603 cA

©) 3 3 2 337.18 ¢B 2 186.67 abAB 0.835 7 aA 5.013 abcA

T AP RN TR 225+ B35 (P<0.05) , ANRIRE FHEFROR 22 5734 B35 (P<0.01)

Note ; Different lowercase letters in the same column indicate significant differences ( P<0.05) ,different uppercase letters indicate extremely significant differ-

ences (P<0.01)
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Table 5 Results statistics and variance analysis of daily average values of chlorophyll fluorescence of Dendrobium nobile under different fertilization

treatments in summer

AbHH Treatment A B C F, F, F/F, F/F,

@ 1 1 1 337.06 bBC 2 109.53 aA 0.844 3 abAB 5.477 aA

@ 1 2 2 313.14 ¢D 2 034.08 bB 0.821 7 ¢cBC 5.270 abcABCD
® 1 3 3 329.68 bCD 2 049.00 bAB 0.832 7 beABC 5.133 bedBCD
@ 2 1 2 333.65 bC 2 071.80 abAB 0.855 4 aA 5.060 cdBCD
® 2 2 3 356.29 aA 2 040.22 bAB 0.813 6 cC 4.990 dD

© 2 3 1 331.80 bC 2 051.28 bAB 0.830 7 becABC 5.107 bedBCD
@ 3 1 3 323.77 beCD 2 069.69 abAB 0.834 7 abcABC 5.290 abABC

3 2 1 353.88 abA 2 046.89 bAB 0.819 9 cBC 5.353 aAB

©) 3 3 2 334.89 bC 2 030.54 bB 0.820 7 cBC 5.023 dCD

T [AFIA NG 5 2R 22 53 135 (P<0.05) AR - 127 22 5l ik 3 ( P<0.01)

Note : Different lowercase letters in the same column indicate significant differences ( P<0.05) ,different uppercase letters indicate extremely significant differ-

ences (P<0.01)
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PR A BRGSO 7 AN B3 (P>0.05) , 15 HoAl b #H 22
S (P<0.05) 575 F /F, F8hrH AL B 5 4 3@ Ab Bl
® AbFH Q2% 5 A 3 (P>0.05) , 55 oAb Ak B] 22 5 14 i 2%
(P<0.05), H54b B2 b BB, 4b B ®© 22 53 W Wk % (P<

0.01) ;75 F./F, #6851 AL B 5 4 Q) AL LG b B @2
FALE(P>0.05) , 5 HABAL B 22 7 24 .3 (P<0.05) , HY

AEPRD b H© AL HD AE @2 S B3 (P<0.01)
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Table 6 Results statistics and variance analysis of daily average values of chlorophyll fluorescence of Dendrobium nobile under different fertilization

treatments in autumn

AL FE Treatment A B C F, F, F/F, F./F,

@ 1 1 1 238.71 abcAB 1 403.58 bcABC 0.823 2 bBC 4.807 cdAB
@) 1 2 2 245.73 abA 1252.07 dD 0.810 3 cdCD 4.603 cdB

® 1 3 3 224.36 cdeBC 1 409.42 bcABC 0.830 4 bAB 4.923 abedAB
@ 2 1 2 238.83 abcAB 1 310.10 ¢dCD 0.809 1 dCD 4.570 dB

® 2 2 3 249.69 aA 1 528.02 aA 0.843 0 aA 4.987 abcAB
©® 2 3 1 231.57 bedABC 1 484.04 abAB 0.833 9 abAB 5.330 aA

@ 3 1 3 214.24 eC 1 307.62 ¢dCD 0.821 7 beBCD 4.890 bedAB
3 2 1 237.85 abcAB 1 376.93 ¢BCD 0.832 1 abAB 4.650 cdB
©) 3 3 2 219.41 deBC 1 352.29 ¢dBCD 0.805 3 dD 5.297 abA

T (AP RN TR 22 5+ B3 (P<0.05) , ANRRE PR R 22 54 B35 (P<0.01)

Note ; Different lowercase letters in the same column indicate significant differences ( P<0.05) ,different uppercase letters indicate extremely significant differ-

ences (P<0.01)
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Table 7 Results statistics and variance analysis of daily average values of chlorophyll fluorescence of Dendrobium nobile under different fertilization

treatments in winter

Qb HH Treatment A B C F, F, F/F, F./F,

@ 1 1 1 210.49 fE 1 359.28 efDE 0.843 5 bedABC 5.313 dD

@) 1 2 2 229.60 cdBCD 1 432.04 deCD 0.836 7 dC 5.577 abcABC
® 1 3 3 219.86 eDE 1 413.02 deCD 0.856 5 aA 5.690 aAB

@ 2 1 2 232.63 beBC 1 525.64 beABC 0.847 6 abcABC 5.660 abABC
® 2 2 3 249.69 aA 1 615.89 aA 0.840 5 c¢dBC 5.730 aA

©® 2 3 1 211.32 fE 1 393.97 deDE 0.839 2 cdBC 5.467 ¢cdBCD
@ 3 1 3 237.79 bB 1 285.84 {E 0.845 3 bedABC 5.310 dD

3 2 1 230.82 bedBC 1 463.97 ¢dBCD 0.851 5 abAB 5.430 cdCD
©) 3 3 2 224.24 deCD 1 561.77 abAB 0.846 7 abcdABC 5.517 beABCD

SIS RVING TR 225+ B35 (P<0.05) , ANFIRE PR R 2Z 5748 825 (P<0.01)

Note ; Different lowercase letters in the same column indicate significant differences (P<0.05) ,different uppercase letters indicate extremely significant differ-

ences (P<0.01)
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