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1 MR575E

1.1 XIEHER

IS T 2015 4 8—11 7811 FE AR bR 27 - L v 280 FH 1 5% B RO = PR DR PN 2R AT, ek F 38R 7
2 18 N A K ARIE 38 IO 75 BI7K 43 o 280 iR AR Bt Bt 70 BT S it el =76 6 5 28 I, 3056 338 8
R A K 2 el b (1 S b -, 12 T 438 T 9 B, R IEHHE Z 10~30 e R Z L, R pHAEA
532, WIUR TR B & KN 1.4%, HAI R KR (58D N 32.8%, AHLR &R 4 MR E 20800 58 13.97.
1.63.0.89.20.22 g/kg. LIt TEERE I i AL DI N AR A . B PO A TE A AR RS
1.2 R

R E 4 M, A EE 10 (0N EED A2 4
FERE2 h AN 1R, A4bERRE4 Wil 1 IR, AR b #ERE8 h
LR, B CK AN IRA ., ARG E, B EERN
32.0 cm, 2%+ FJE T BL4% 30.0 cm, FETH E4%26.8 cm, #)
G35+ R 25 kg RN TR BRI AU B A — i
B S A . RIS AE 2030 om VA FE TR SO, T
TR ANL T R E R AR = EE S I
. FERNEEIEL

FE TN B R58 B BoadE AT 38 S8 A0 B, 12 B 3 AU [R]
126 s (44 Z1.201620168566.X) o 13k 56 B B (1) 2 15 B (1]
N4 EINAE T N4 N B8 A
16—23 H AR, 8 H24 H—9 A 14 H A% #,9 A
17H—10 H5 HAVI4E, 10 H6 H—11 H 2 H A%
Wlo TEN 3K FE b, CRAIE R 28 JH BT 75 98 B HE [R]FE 7K 2R 1) 80%~90% » 413 1 11 AT 75 14 5 HH ) 4 7K 6
() 70%~80% » FIAE A FIT 75 10 5 Ay FH 1) 4557 7K SR 1) 85%~95% » 45 T3 T 75 148 F5E Sy FH ) 5 7K 3R 117 90% LA L, 1)
I il 38 S HE B B 4% (15 : 2201320187007 ) 3 BHE Z EAT 3 5. TEAR P TR 52055, R 30 AR 0
PRGN AR, B AR RS IR E A SRR E . BV K S R KR
95%. 7K 4300 5 A B H I 52 358 rh AR AR S K S, R AL RN GE 1R, 247 7K S il Bk 31 B
)R 7K 2 P42 1 T BRESE , R 46 oK, 7K 0 S5 B HH R4 K 23 H BRAB 70 R 28 IR 2R 0 1 dE 1 0K,
BEIR 17:00 #E7K 800 mL s 7E 41 v JHAF G B R BEZK 1 IR, BFIRHEWR « FE] A6 S5 200 R 2 UK, E7F 09:00 #E
400 mL, 17:00 ¥ 400 mL ; 7F &5 IR 28 58 R HE 7K 2 78, 09:00 ¥ 400 mL, 17:00 #E£7K 500 mL .
1.3 MEmA

TE 35 I 201 BA 22 25 ORI CFE 38 TR 25 BT TR0 46, Fa Fm A 25 R, R0 F 484 CY TR O D X - 38 BHE 2
ANFNER FE (3R )2 20 em, 30 em) Wl & 2 48 & s B FH 2% 224 Model CCM-200 Il 7 I i 4% 25 & (CCHED , i X
Bk 7o 4 R TR A B I, B i el 3 AN 5, BRI 3 i, B3 E . SR B R B ke i
AL TERE SR 25 5 50 G-250 I e nT PR AR 1 . I S-5100 Y6 A3 SR AU e - F ot A i3 . 38 spss16.3
AT AT AR 7347

2 HBREDH

2.1 TEHMEETRIRESEENTK

T B S U - SR R AN [FR FE (20 em, 30 em) IS R A [RIVARFE & 0B H 2R 1T 2418
HirEE2TE 2.

B 2 BT %0, DL CK AN R, A2 A4 VA8 A SRFE A SS R FE I IB L T, S HEH B TX A . & ik
PAFF A S IR (3G 0, & S B T PR AR A . A2 AL I SRR K, A R SR S R
=, A2 KB FE 30 em VR B RN 20.50%~20.59% , 20 em IR FE A BN 20.65%~20.75% ; Ad AL FE 30 em IR JE
B AR N 20.38%~20.47% 5 20 cm VR JE RN 20.55%~20.63% ; A8 4b P 30 cm VA JE 5 A F N 20.28%~
20.36%,20 cm ¥ % A BN 20.40%~20.48% ; CK AL B 30 em 7R FE & 48 & 20.06%~20.15% , 20 cm ¥4 % 25 A

Bl £E+ER(E/2cm)
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20.27%~20.38%. ARG EAEPE, HPHEZ A FIRE S A EAR, RIS IR S RS
XS B I Ry B A A A B B TR R ) 5

20.8 JEFE: —A—A2 —8—A4 —@—A3 ——CK e M —a—A2 —m—A4 —e—AS —e—CK
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¥ 203
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(a) 20 cm F AL (b) 30 cm R A
B2 &ab8F Tk
22 TIEMMERE S EEXNH EHREENFN
I i S 3k B S AR I — S E 2R, R E S AR AR R E R EE R R
— , W ZR R 2 e 25 AR F00) L 438 R R o FK A3 R, P2 B RO SR 21 0 75 T R, DRI R 8 B S B T i
SGREAEEENEW., &AM g R ETIES R TR
1 ARAET &4 FH IFINT A et 4 F 2 (CCHE)

4y Hi HIAEs )\
b3
ML M2 M3 LI 2 M3 M 2 3
A2 20.45aB 20.17aA 19.14aA 80.15aA 77.67aA 76.47aA 60.41aA 56.13aA 50.21aA
A4 24.14bA 23.74aA 22.97bB 70.25bA 72.04aA 68.41bB 55.23bA 52.84aA 50.15aA
A8 17.21aB 19.36aA 16.12aA 63.51cB 65.94bA 66.08bB 51.07cA 48.12bA 47.62bB
CK 12.13cB 15.72bA 14.25¢cA 61.42cB 54.23cB 60.78cB 41.32dB 42.05¢cB 44.35bB

RS FE/NG FRER IR AR I 55 1 3 (P<0.05) , AN [RIK S - BEFR /R A0 38 [R] 22 54 4. 3% (P<0.01), R [AL.

R 1ATA, A2 A4 A8 5 CKAFE R 2 7. A2 A4 A8 KEFRIH Fr i) cer i (ccr 5 4 A7 4E W
SAHRNE, TR y=-ax+b W&, v LU E 32 I RS 25 & 8D # T CK, Ul B 3R E /2 5 S Bl bk )
TR R G YL R B corfi i R, 45 MIRIR 2, 4 8 55 , BLIALE 38 NI Ve 3 2 A=
K Fo HE AR B B B A it S s B A . SRTAESN v, B A2 Jb B 5 4 B T A4 AL 3, 0 A4 ib 38
) coHE R T A2 Ab 3 VA8 Kb FE L CK, Ui BH B VAL T-4h T R, IS HEm A —EBWE T SR s
T PR &0 i U3 E b 3R 2 08 3 B 1) & 4 (20.38%~20.63%) T A Al T S R (K& . FEWIAE
RN GE I, Fr () cCHBIRF A « A2 Kb FE> A4 KEFE> A8 A FESCK, - HERHE 2 & A mlok, 4t K Elli,
AR AR KT %, DR A 58 T ()T A6 R0 6 T , I JRd U 22 Al AU, 3 LI E 2 & A E T A
T SRR A

22 TR R THREE AR EfTREEE

AE W sl AV R (mg - g) ALY R/ (mg - (100 2) ™)
A2 12.36aA 0.34 aA
g A4 14.67bB 0.38 aA
A8 10.85aA 0.29 aA
CK 9.87 aA 0.21bB
A2 3521 aA 0.84aA
— A4 31.05bA 0.78bA
A8 28.14cB 0.74bA
CK 24.91dB 0.68cB
A2 26.31aA 0.65 aA
A4 23.21bA 0.61 aA
4L A8 21.07cA 0.54bB
CcK 18.48dB 0.51cB
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23 TEMER SR EXH R LA MR ALE 48 B R0

BN A B R AT AR AT R AR B WK 2 iR, IR 2 AT, 7EBEAN A B I A AT
R 5T RN T 0 G A B BN IR AN R R B A, IF HOBS AR AR AR A L R I 2 R, Ui
N R 2 0w, AR T R R R B AT I ) e 4D I R E E E E  E
FURTEPERE B : A4 A FE>A2 KEHE>AR A FE>CK, 7E )16 AN 45 TUHA - A2 b FE>A4 Kb EE>AR 4bFE>CK. 7ETE
SR H A, 7 R J2 38 i & 1 S80S A R T e Ry g 1 R OO T T B 1) S R s ZE AR T
IEPING i S 3 5 (Y ok g At o S S I o b = D S S et 1 e
24 TEHEE S EXMRAAEF AR

WA FEEL A Nt b a2 AL S R A ioE = R I R A TR 3.

%3 RRAZ T oA L& B isin

el e 8] O, &/ KILSRE H ek R/
P e 7‘6:@_:1“ ] il i i s EH‘% E’%E? )
(umol-m?>-s™) (uL-L™") (mol-m*-s") (mmol-m?-s™")
A2 9.06aA 196.35aA 0.26aA 2.84aA
A4 9.68aA 205.48aA 0.33bB 2.93aA
X
A8 8.84bB 187.23bB 0.22aA 2.05bB
CK 8.43bB 175.24bB 0.17¢C 1.77¢C
A2 21.29aA 282.38aA 0.70aA 11.12aA
. A4 19.53bB 256.61bB 0.64aA 10.25aA
HIAE
A8 17.25bB 242.67bB 0.57bB 9.15bB
CK 13.90cC 231.54cC 0.48cC 7.43¢cC
A2 18.78aA 245.14aA 0.56aA 9.91aA
A4 16.23bB 231.84aA 0.44bB 8.36bB
BN
A8 13.11cC 212.31bB 0.40bB 8.04bB
CK 11.28dD 204.36bB 0.36cC 6.31cC

3 AL, A2 A4 AR KLFRI Fot &b S CRAFERE B3 22 0% , T S L AP A 25 22 57, Ui 3
ISP Z & SRR DUA ROt s i A K SRR JF HAE BRI s D S 1R R DUy A4 JEE>A2 4
H>AR Ab FE>CK WAL AN S5 TR A : A2 A FE>A4 KL B> A8 AL 3 >CK, 510 1 ) 7y v e & 38 A ) 3
PR A BRI 45 IR — B N4l w7 SR A 2 18 a0 40 e ot e gt ot SR AT R ZE K
ERE B IAE AN S T, 45 - IEBHE RIE N RS, ot a1 G .

2.5 FRILER =N~ ERIFM

3 4 R A0, 7R3 SR AR A N, LIBRHE 2 A4 TRAETFHN= %
FAREWM, A2 A A EMTFERHE ST am TR Bt/ s A A bR g
CK. MF=& MR 2 kA, 5N &, FAR R A2 225.85aA 6.52aA 1 411.56aA
B, PR R, A2 A4 A8 AL PR CK X L 45 SR % A4 214.24aA 5.45bB 1167.61bB
PLH — 2o, B AR BRI KT 0 R, HL A2 b FE>A4 A8 192.36bA 4.95bB 952.18¢C
Ab FE>AQ AL FE>CK. A2 4 FE 5 CK AH B, B CK 172.34cB 421cC 725.55dD

R TEL L FRR B  3E I0 31.04% . 54.87%
94.55%; A4 AR5 CK AR L, B TU5 & 5 bR VA B8R ™= 52 70 ) 38 0 24.31%.29.45% . 60.92% ; A8 b Hi 5
CK A EL . BAJTURR 2 B AR JTCER L BARR 72 B 20 T3 B 0 11.61% 4 17.58% . 31.24% . 384 480 FE V8L e R P32 32 v v T
(=5, Ui B L ERHE 2 B A B TR N RS =
26 TEMEESEE5HE/NM S IHEMRINEX M

LB AT a5, TIHHE 2 & AR S TN R A & I A k2 2 5 I o ] R R ] s AR
FU A O A Febr (A A 3R VRFL S ) A Bk BE = 28 B TR RO A7 TR RIe I . I FH spss B4
¥ IEHHEZ &S E S NS A & W i % TR bR AR S 2 51 T 3R 5
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A5 AR AF AT EHFHINT A TR0 X R 4L

ER- Eizpa A RS Al R 5 RN pircptEd
A 1.000
HapE 0.512% 1.000
IHTH AR R 0.404* 0.721%* 1.000
AR 0.441* 0.834% 0.684* 1.000
Y REPLE S 0.124 0.915%* 0.532%* 0.876%* 1.000
AR 1.000
IEo S S 0.821%* 1.000
HITEH A R 0.712%% 0.812%* 1.000
ALV TR 0.765%* 0.924%* 0.732%% 1.000
plinepritd 0.312 0.951%* 0.641%* 0.941%* 1.000
A 1.000
Mg 0.732%* 1.000
45N VAR R 0.614* 0.784%* 1.000
A 0.701%* 0.907%** 0.719%* 1.000
Y REPLES 0218 0.918%* 0.624* 0.921%* 1.000

IR 0.05 KPR AL, #+RIRTE 0.01 AR RZHR, TR,

I3 5 AT AL, HIRBHE R 5 A S R A KIS TR bR A — R A OCE HL 2 ARG, (1
SEBE I 5 AR RO 2 2l R RS W R e S R, R R R O £ R, A A 9% A R
). FEZNIEI], & R 5 R & BUHEARLE 0.05 /KT LA 5¢ s FERIFEN], & SR 5 A % TR AR 7E 0.01 /K1
FAESG. TELNHA, & s Sy & TR FRBE A 7E 0.05 /K-F EAHC, A TE0.01 KF EARSG . LHHHERE
AR S A FAE T I SRR R R B AT IS 5 TI> 4w 0 U6 W AE 2R HE R R A6 300, 18 T - 458
PR R 5 S, X B e sdb AR Bk

3 4 8

DR H P R 5 R BA P R &, L E R & A E W DUt M i a3 & R
FIEE SR R I 8 JF HBE s o R AN IO . ARSNGB Fehn R B A4 AbE>A2 4t
H>A8 S HE>CK, HIEBHE R & AR I A SR AR EA A T A K. TERIE A4
W1, i 7 BRI RIS A2 b FE>A4 I FE>AR AL FE>CK.  IEHHE 2 & A Bl A AR KR B T .

2) BHERHEZ & S SR A S TR bR Y 2 IR A R, A S8 R B A R A B IR BN IR - 146 301>
25 NS> E . AR 3 VA RIE R AT IR E R, R AR Sl

3D 7 B B 2 5 AR S Y R A AR O A, 1 SR IR 9 RE 2 h— IR, B SRR Y
I TRI N 126 s %o 3 S A R (e E A P e
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Impact of Oxygen Content in the A Horizon on Growth of Cucumber Leaves

SHEN Wei, HU Deyong, YAO Bangsong, XIAO Weihua, ZHANG Licheng,
HUANG Zhengzhong, CHENG Feng, RUAN Sangui

(College of Engineering, Hunan Agricultural University, Changsha 410128, China)

Abstract: This paper investigated the impact of oxygen content in different depths in the A horizon on traits and
biochemical characteristics of cucumber leaves during different growth stages.Pot experiment with four treat-
ments was conducted in a greenhouse: A2 -oxigation after every two hours, A4 -oxigation after every four hours,
A8 - oxigation after every eight hours, CK-without oxigation. In each treatment we measured the oxygen content
in different depths in the A horizon, as well as the contents of chlorophyll, soluble sugar, soluble protein and pho-
tosynthetic charateristics(net photosynthetic rate, stomatal conductance, intercellular CO,, transpiration rate) in
the leaves. The results showed that, in the seeding stage, the contents of chlorophyll, soluble sugar, soluble pro-
tein and the photosynthetic characteristics were in the order of A4 > A2 > A8 > CK. However, in the flowering
and the mature stages, the orders of these contents changed to A4 > A2 > A8 > CK. That is, during the seeding
stage, more oxygen in the A horizon does not help the plants, while during the flowering stage and the mature
stage, more oxygenin the A horizon benefits the leaves. There was a significant positive correlation between oxy-
gen content and the contents of chlorophyll content, soluble sugar, soluble protein and the net photosynthetic rate
in the leaves.

Key words: oxygen content; leaves growth; chlorophyll; solublesugar; soluble protein; photosynthetic character-

istics
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