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WA 9L RS TE R (Ericaceae) il J& (Vaccinium spp. )R » FL R SE IR , BAT R AF S TR ORI DIRE B
A ERRARHRTI N R ERE R . AR AL, 24N HIRTE , E20E AR 4%
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UGS RIS R N E D)o BRI, ECE AR B - S A $8 et W 7 B S HL i i BAT A
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1 MRS RE*E
11 RIEAR

I T 2016 FEAEHMAKETHH X HOGIRE N AT 500 X A FA P 57 I, A7 T R 4 125°357,
Jb£6 43°82, J& A il ity KFli 1 2= U X, P34 B /K B0 522~615 mm, TR 104 140~ 150 d, 4F-F- 33 H 1§
BRI 2 688 he  H G &K N 50 m, B5E 8 8.0 m, B & 8 3.6 m, H A G RGRIE RN 292 m*. DAZH %
VASEA TR 1) 3 a W 25 4l i Al A, Fh b oA JB Rl (Northland). 3% pH A N 5.6, -3 HLF & N 27.8 g/ke,
ool e 2 T AR 3 A T 40 53 ) M 128.5.26.3.116.3 mg/kg
1.2 WA *%

TRI6 R FH i 7 = E R G AT R, TAE R
100 kPa, i ki & N 1 L/he N T H/KME S AR S
AR 438 70 2 2 fih , 0 Sk N g, S R A
10 em, FEESEH A0 8 om, BRI FRATE 2 4. B 5 /1
I S% FH AR 78 250 (50 L/min) Kt 23 200 N 31 E 8 7K
oL AR R KSR A PRI I TIE  B R SE R AR X
P IAEMSEE W TR, RS LR 45°
R =W B E R K AR E . NS A
24 HIF4R , B 05 3 d R A BRI < BEE R SR 11X,
VEK 1B A H TR RE K R 1) 85% , HEK BT H T 1A S *
HRSCHR[11]e A8 2 30 5 I (1) 4 H 288 ke ], 3R % 142K R 2= FLE B 3 R 4K s S—E R 58
3T, AR AU O IE, CKO gl ¢ T TR R RS SRR AR

_ ) N . e Al A EREEFER
10 min J1< 1 min. %F 8] B% 20 min J1< 1 min, JF7E
T2 SR 1<, AR AR ERAR G0 N CKAT AN Too FAFREIR 5 1 VK H b 27358 A () A AR AR A (5] 356007
()T EE AT 2R R 0SB R AN R b B AR IR AR ZR 3 1B A7 00 , DA (] 23331 9 5 H 25 H
29 H 6 H2H. 6 HFI10 H , 3 54N 1,
1.3 MEERWHSHNE

M43 22 5% Y6 2 H50CK F 4 [F WALZ 2 7] A2 77 1R 8 1) X PAM I 28 22 58 Y6 G T 2« AR B% 23 SCHR[12]
R 32 I ARSI E R A AT R e vE B BRI S B HE R IS B R BRI AR K T (o)~ R G (Fa) S
PS I #t K6k 22 R (FU/FW) S PS 1 FE e Ak 2230 M (Fu/ Fo) PS 1T Y6 BEF 3R AR (F. /F. )~ PS T SE PRk 27
R (Yield) Jo A 0 K R H(qP)FIAE 64k F 0 K REU(NPQ) . TEM & M #1467t Fo A K% Fu 2
AT o Sk I IEEE R 20 mine  &FNMAREEREEN 10 Fr b 3EAT 58 , S8 )5 BV 35 (E A i b 22 (0 e 45 2R
1.4 REFNIEFNE

R ZIE SR TTC Gtk b 470 E

1.5 BIRBALIE
TRIG s R H SPSS 13.0 G it A 3E 47 AL EE RN 23 H7 , H Duncan’ s 31 &2 M 25 v 10047 0 3 A 06
2 FER5SH

2.1 MNSGEENEEM AR F) iR KR I(F.) B 520

T 1NN HE T B R G IE N R MR T 6 (Fo) A B K 58 Y6 (Fa) RIS, W3R 1 AT LA L 7E 5 H 25
H , T, 4 BEF0 T, A FEAE R I #1206 28 658 CK A BT BRI, (B 22 S R IA BN B KPS fES H29 H, T b B
CK Z [A47AE 2 3 1 22 5 (P<0.05) , T T AR 5 CK 2 M 2 R A R s fE 6 H 6 H 2 Jia , 3 AN ab B A 2 73
IRBEE K, K e 6 H 10 H, T A FEAFN T, A BEAE R T W46 258 6 70 3 CKAIK 27.26% 411 15.16%

1E5 H 25 H, T A ER AT T, AR BRAE AR I e K638 i T CK, Horb T AR RS CK 2 [ AR E W 3 M 22 7 s 7E
6 H2 H, T AR T AL 3 2 [A) 22 e JF AN B35 B 8 B W35 & T CK S IR 70 il 15 31 13.01% 41 9.48% 5 £ 6
6 HZ 5, T BN T, A BE 2 8] 2 508 B R 25 7KF , SR AN [F I S HE AR I Fu (A BA B . A
SRR AR I 1 BT 46 7 TR B K 2 AR AR B, I A E RT3 s v eI AR S e = ' A R
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R 1 M RA AT A B s 5 R (FO) A K% X (F,) 8%k

WS Qb 5H25H 5H29H 6H2H 6H6H 6H10H
CK 0.150a 0.186a 0.204a 0.210a 0.198a

IR IG(F) T 0.138a 0.150b 0.156b 0.157¢ 0.144c
T 0.144a 0.162ab 0.168b 0.174b 0.168b

CK 0.702b 0.750b 0.823b 0.805¢ 0.763¢

K RIG(F,) T 0.756a 0.846a 0.930a 0.917a 0.894a
T, 0.738ab 0.792ab 0.901a 0.852b 0.827b

EAFEVNG TR IR AL FRIAIAE 0.05 /KT 22 57 4 3 (P<0.05), R[] o

2.2 MEEEMIESM A PS I SR KN EER(F/F,)MBELNEEMEE/F)ENT

2 IR REXT TEREH B PS 1 e KA 2B (FUF) R AE YA 225 M (R FD B 00 , WZE 2 AT L
B T AR BAE R F i RO 22 3R (FUF) B e, BBONERE , /6T 0.81~0.84 2 [8], 7£ 5 F 25 H# CK.\
T, AL 35331 155 3.94% A1 1.50% , A~ [F) Ab B[] 22 57 A . 35 , (B BB & B 0] O HERS , 22 S ORI B, 72 6 H 10 H
T, AL HRE CK T A #5331l 157 13.38% 1 5.27% . Wb Ak , 38 79 B AS [\ Ab 2 4% A4 - it Fr PS LI (E b 22 & 1k
(FJF) AL TSR] 1, DA AR BEST W5 B F F VE E b A 3E M R oK, 78 IR B8 A BRI, T, AR B 5 CK 22 [A]
(1) 22 5 08 B 55 35 KT, BEE I (R4S , 725 H 29 HZ 5, T AR AL 5538 & 1 CK, R B IS AL 3G ) T4
R A PS T E e b 22im

&2 A HE EE T A PSILR K AN K E(E/F)A# £ NS E W (F/F) 8%k

KNSH s 5H25H 5H29H 6H2H 6H6H 6H10H

CK 0.786a 0.752b 0.751b 0.739¢ 0.740c¢

R (F/F) T 0.817a 0.823a 0.832a 0.830a 0.839a
T, 0.805a 0.796ab 0.813a 0.795b 0.797b

CK 3.680b 3.032¢ 3.029b 2.829¢ 2.848¢c

WIE A S E N (F/FD T 4.478a 4.640a 4.962a 4.885a 5.207a
T 4.125ab 3.889b 4.357a 3.897b 3.928b

2.3 MSFEE EEM R PS I R E (F, /F. D LRI FIE (Yield) BIF2M
3 NI REXT BE R B PS TG RE A IR 0GR (FL/F, ) AR 6 A 2 30 (Yield) [F 520, B3 3 7]
A1, TOACFRAE R B PSTT SO Oy BB IR 2 B35 & T CK, 75 6 H 10 H I8 IR L £ 20.89% ; LA T Ab 2R
AT AP R I, FEAL BRI —F 2 MERAKBE6H 6 HZ G —~HZ AN ERITIRIEFI B ZE K. £3
[F B 6B, 76 5 H 29 H 2 J5 T ANEE AT T, Ab 38 1) 16 35 15 T CK(P<0.05) , 32 BH IS0 8 vT DA R0 vy i 2
Jr PSR H O SEBR G 22 R (Yield) -
&3 Ao AR EE e R PS IR AE AR CF (R VR ) A= 5K FR A5 R F (Yield) 89 %) 7

YOS AbFE 5H25H 5H29H 6H2H 6H6H 6H10H

CK 0.701b 0.658b 0.629b 0.647c 0.627¢

DU HETN Y €O ) T, 0.753a 0.792a 0.734a 0.781a 0.758a
T. 0.740ab 0.727ab 0.706a 0.719b 0.695b

CK 0.462a 0.434b 0.392b 0.385¢ 0.369¢

L FRAALE R Yield) T, 0.495a 0.519a 0.497a 0.526a 0.508a
T. 0.473a 0.483a 0.452a 0.473b 0.461b

2.4 MSTEENEEM A UFERERZR (P I FEERZK(NPO)RIF D

4 NI HEXT BE AR F e K R (g P)FEAE S K R EU(NPOYIRE I, R 4 FTLLE T
Ab FE AN T, A FRAE MR M et 20 K R B (gP) ¥ T CKL S H 29 HZ )5, T AR EE 55 CK 2 8] ) 22 A B &
K (P<0.05), HoH7E 6 A 6 HIGMRE IR K, 1K 22.43%;: /56 A2 HZ J&, T AR T, AbBE 2 (7] 22 57 th ok 31 4 3%
IKP g SRR I A E A R T 18 & PS TR B Gl A H A e v 14, HOIAUEAE, i 7 PSTT
RO A AR A Z 5% Tl A AR e K R B (VPQ) R A G A T R, AN [R]EE I Ak
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PR W 2 I A JE A SR K R EL(NPO) ISR/ , A2 BEAS G BA [A) 35 T i 3 22 5%
4 o TR B E AR R R K (gPyAedE R LS R F S (NPQ)#) ¥

KNS P 5H25H SH29H 6H2H 6H6H 6710H
CK 0.692a 0.629b 0.653¢ 0.575¢ 0.630¢
T K FH(gP) T, 0.735a 0.694a 0.750a 0.704a 0.735a
T: 0.724a 0.645ab 0.697b 0.643b 0.686b
CK 2.078a 2.049a 2.261a 2.435a 2.334a
AR K R EUNPQ) T, 1.940a 2.016a 2.229a 2.326a 2.315a
T: 2.067a 2.068a 2.257a 2.318a 2.297a

2.5 MEEESESRAT NN

F 5 NIRRT AR R TR, R S AT DU Y, 5 CKAREE , AN 82 T AR BEIA /2 T AR B, AR
RGBT, S TR A IR, 75 5 F 25 H R 3 =T CK(P<0.05). ANEIINASR AT T 1 5AR
RIEHNBRIVHB KM ZESR L6 H2 HZ G, T A5 T AbFE 2 [W] () 22 e th A B B 2 KF, Hodr, 756 H 10
H =% 2 I8 ()22 SR, TR FRAS T AL B s Y 16.65%. AFIALERZAT: N AR 206 AR R 0 & |
AR IS AC I AT LAAT R0k 5 06 A AR R AR KA, T (R AR 2060 72 43 IR i«

£5 e H A EEAR A A 4 ¥on ug/(g-h)
A 5H25H 5H29H 6H2H 6H6H 6H10H
CK 86.73b 94.38b 101.81c¢ 102.78¢ 97.82¢
T, 97.54a 109.72a 127.64a 133.52a 134.60a
T, 90.31ab 103.56ab 114.59b 117.49b 115.38b

26 REFHEMZFERRASH ZERIHEXMED

Fomh T AFRMEKAM T IEFRRTE /I S SR S H MM R E, R 6 T LUE L fE IS
THESAE T, WG R AR RE J1-5 M 1 PS I TE 6 Ab 05 1 (FL/Fo) T2 B H AU 27 3505 (Yield) IR AH 5% 22 509 S 3
E, Horh T b R RRAR R TR 75 SEBR AR 2 R R (Yield) I RE ¢ BB &1 » N 0.876 , AH e M ik BB 5 K F
TE 3N A3 A B RS 1 5 22 K R B (gP)WIAH D% R 50HE 7 9 T A3 > T, /b 3 > CK, H A T, A 22 4 Ak
IR RIE 15 M F A K R H(gP) 5 535 1R A O s 7R RIS J 0], 5 A BRAEARAR 298 775 PS 11 i Kb 3R
(F/Fo)AEYSAL 2 8 K R B(WVPQ) 2 [l A S AN B3

k6 RAEH BB ERAARZ AMANEF K

yisi FJF, FIF, F/IE, Yield qP NPQ
CK 0.463 0.627 0.621 0.754%* 0.582 -0.137
T, 0.507 0.769* 0.769%* 0.876%* 0.758%* -0.165
T, 0.451 0.741% 0.638 0.805% 0.615 0.203

TE AR I FIRAE 0.05 7KFA10.01 K B AH G .

3 LSt

MW ARMAK S ERERREHETIMK, ZF A EZmW", TS a A 2 520 -+ 5
T T AN IR A MR VR S5 R B 43T, 3 23 R R AR F 0 7R 4 R A IR . BRI, 0 I AR R B AR
A e R EERE . R RNSECE MY F PS TT S A [F A 77 (0 B B R b, 3 i - 2%
RGBT PT LU BE B W AC A% 346 | 73 I 6 3055 77 T PR3 58 380t s Bl R ) o) A K A 53 1) 5 VAR
PN I 7 I N BT s W A O R S AS SR 5 & e L ) 051l S 7 7 R

DR F I A0 HE W] DASR s i 4 i v PS T SO R B R 5 77 B (F) » HLASIRI I AR ity e KRl
F A6 B A 23 5200 (P<0.05).

DEIN R E S A N IR AR v PS TN HR o A 7 1 15 B e, R AR 1B A BRI, ity PS T
I HR OO T TE A 05 T (F Fo) SRR/, AR 26 B T8) PRI HE RS » L5 L RE 2 ] 114) 22 S sl Rk A S

3) 5 R REAR L, ISR E AT LA kA v E AR i PS TG REAH R BCR (P, TF ), HINASSRANE ,
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i PS 1T SEBRIGAL 57 32 (Yield) R I Y ORI 22 57 4 0 =528 R BE AT B 10 min 170 1 min B, AR BRAL
REME.

A FEN TR A T 8 % B2 K R 8 (gP) I ST, PS TR &t R e e et 2 4%
PR BRI AR A AR FE S i R JE A 25 K R E(NPO) IR /IN o

SOTEMN A HE A T W6 AR R IE 3808, BAR KRGS J1Fa 5 5 A PS THE7E oAb S 08 PR (Fo/Fo) 52
BRICAb 22K (Yield) A 5% 2 B0 W 2 48 v

T AL 28 K R E(NPQ) SR PS TT R 26t WO 1) 6 BEAELAS B FH T e A 2 A% i 1T DAk
FERUE SRR RE I 4y o BUABE i dR i, M6 Re I, i PS TT &R 40 3 Zid T 3R e tb = K e Aok
BEAT YEREFER, AT Bk i G REXT 6 & 28 B R A 5 AIRIR SR B, TR ISR A 1R R iE R ok
FRER ZE(qP) W BT H ARG R K R E(NPOI AR IFA R . B T AR 22 K R EOE 5 150 1)
(1) 4] ' HER P88 0 ' TR o 1) 45 B 55 DR 3% 5 U AH % 5 24 6 R 2% 1 e A e AR I, A TR W 7 =0 88 8 v ik
SHE R R BN LIEA FE T P A

WERER AR AR KSR RE H P B A SRS B R AR . ASHF AT 45 SRR W, 7E ISR E 1 R AE M A PS I
RBLHLO GG TR RE 3G R, A R GG R R AR B AR A, HUE B IR 0 A4 B AT DL W
IR RAEKIFET , A3 R AR 22 X5 77 43 (IR A, 3 X R a3 W 2 A A7 11 2 K LA AR AR I i S

AHFFAL LA 3 a AR WERE S NS, Z W BOR B & 0 SR 1 G 1, B LSS R IR S A = B —
PR E XS EME . 155 5 AT A A 7 AT KA BR R0 , BRUT I A EXT ISR 2 K B W R ™
AR AR, HR KR B S RS R A A TR E RN RS HIHEA .
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The Effects of Aeration Irrigation on Chlorophyll
Fluorescence in Blueberry Cultivated in Greenhouse

QIAO Jianlei', ZHANG Chong', XU Jia', WANG Chenghan', ZHAO Zhenying', XIAO Yingkui’
(1.College of Horticulture, Jilin Agricultural University, Changchun 130118, China;
2.College of Biological and Agricultural Engineering, Jilin University, Changchun 130025, China)

Abstract: We took a three-year old blueberry as a model plant and studied the effects of aeration irrigation on
chlorophyll fluorescence in the plant leaves. Irrigation with different aeration frequencies were examined and the
response of the chlorophyll fluorescence parameters were analyzed and compared with those under conventional
drip irrigation. The results showed that the maximum fluorescence yield (F.) of PS Il reaction center of blueberry
leaves increased with aeration irrigation, and that different aeration frequencies had significant effect on the maxi-
mum fluorescence yield in the leaves. Compared with conventional drip irrigation, aeration irrigation improved
the potential photochemical activity (F./F,) and maximal photochemical efficiency (F./Fa) of PS Il reaction cen-
ter. Although the potential photochemical activity increased slightly in the early stage under aeration irrigation,
the difference became increasingly noticeable as plant grew. Aeration irrigation also improved the light capture ef-
ficiency (F.'/F."), actual photochemical efficiency (Yield) and light chemical quenching coefficient (¢P) of PS II
reaction center. However, its effect on coefficient of non-photochemical quenching (NPQ) was insufficient and
there was no significant difference between the aeration irrigation and conventional drip irrigation (P>0.05) dur-
ing the testing period. In addition, an appropriate aeration frequency could improve the environment for root
growth and nutrient acquisition.

Key words: blueberry; sunlight greenhouse; drip irrigation; chlorophyll; fluorescence characteristics
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