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Effects of oxygen content in soil magnetism on the growth
characteristics of cucumber roots at different growth period

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 To study the effects of oxygen content at different depth of soil magnetism on the physiological and
biochemical characteristics of cucumber root, different aerobic irrigations (A2, increasing oxygen once every two hours;
A4, increasing oxygen once every four hours; A8, increasing oxygen once every eight hours; CK, no oxygen increasing)
were applied on each growth period of potted cucumber in green house at each growth period. O, contents in soil
magnetism at different depth were detected and the index of cucumber root activity ,agronomic traits,health index were
investigated. The results showed that: 1) At seedling stage, the index of cucumber root was A4>>A2>A8>CK, and at
flower stage and mature stages, the index of root was A2>>A4>>A8>>CK;2) Correlation analysis discovered that oxygen
content in soil magnetism was positively related to the root activity ,agronomic traits. the root health index relationship of
cucumber. The correlation between oxygen content and the index of root showed flower stage™>mature stage™>seedling
stage. In conclusion, the oxygen content in soil magnetism played an important role in the growth of cucumber root. At
seedling stage,moderate oxygen level was more suitable for the growth of root. However, at flower and mature stages,
sufficient oxygen was more effective on the growth of root.

Keywords oxygen; the growth of root; root activity; agronomic traits; health index

http: // xuebao. cau. edu. cn
DOI:10. 11841/j. issn. 1007-4333. 2017. 05. 06

TE S i A v K 57 b AR O i R L
S SORDL A R O B o 2 AL B Y
fr . SRR IR AR A B E AT LR i AR 2R R
e ST I A A S SR AR B L T LA R

e H . 2016-03-09

S ol WL W54, 284005174@qg. com

MR Z — . YR RS T AT T A
P A e R A AR FE B . AU IS TR
IR A 7= Se B b WF 58 R IERRE RS AR A
KRB — BB XM A RZ S HBHA

. EFHRP A4 (31272248,31401951) ; EFRAHE A /E5 B (2013DFG91190)

WRAEE . B YRR AR A IR EE R A 5T . E-mail : hdy9609 @ hunau. net



"0 LR

2017 4F 58 22 %

AR AR AE A G AR K AE RIS AR . K
F 5 2 W] 1 S R S ELBE 4 b ol SR R B i L
REAE PEAE MR 2R AR I i I O S I L SR )
7 A . AR S B Y 3 T B AU A )
THINMRALE R ERMA YRR, [F
B 1 JTOME A AE B L A1) B T RS . R
Y S R A W L AR S A F R DRIE T K
FEAR 2 A 70 R 1 S BN PR TR AR R T 7
ML T R R TOKRE . NP S B
FEAMW] AN A U R BRI AR AR
KEZP T, O, ¥k BE SR A AT e 715 138 B 45
1k AR R PP R R . ok 2D BT R L A
S0 X e A W T PR AR SR A AT
M o - S S B T AL L B A e AR AR A T RIAR 2
W e R AR ER., RZRARBE S FER AP
M 2L, P E AR R E ST H AR R N At
SEREA WS AR eSO AR 23 LS 18] AR 22 W
FHAIF 5 B2 0 55 . M AR o K 2 b AE R
CO, \CH, Al N, O %l % MR 59 0F 50 48 T+ 3 v
SR I T A HE . 1 TR R R
—BOAI A RE P E IR BIFEA N T
EW A K B B I E TR 2 AU B ik
Ao Hr T SEBHEJR AU S AR R AT AR (] Rl R
o AW A G S R A R R AR
WP LR R A S S N TR R
I 3 R ZR AR 2R AR 2R il AR D 0 O 2R A e
PR R RS /S HWIUR R SRRk, B
TE VR AR DX B0 S AR RO e AR R AE R K
TR AR ARG — A R4l R 3R, LU 4
Jr 38 R HE RO (4 ) B B LA

1 #MHE5RFE

1.1 ##

I T 2015 4F 8—11 H 78 i pg Al K 2= T A
e 8 T < e A A Y M N R AT R
FEHE Ty i N K R AIE 8 T 5 K 43 . B
JI it ol Ay e B BE % =2 A 5 BT B Ak Fel T 6 5 I,
T 3 A W R R Ml R A A e R 1 SR b - 0
J5T 3l ARG A IR SRR R 10~30 em R JZE B 3
A WS 1 em Y 7 SR AR RO 20 A 1) AR
ARSI, R RN 32.0 em, 2+ FR
A ELA% 30.0 cm, FKAI E AR 26. 8 cm, #) U5 4% - & &

25.0 kg, HHPI%E HMRFR 20. 2 dm®, R HELLER 2. 12,
T4 1. 24, i &K 30, 6%, AP TUHEHE R
AR R E . 3R pH o 5. 32, H R HE/K 51
i EKR N 32,800 A AL AR AR A4
AUy R 13,971, 63.,0. 89 il 20. 22 g/kg,
1.2 igit

I E 4 ML 10 NEE A 1(A2) &
2 h in—WA LA 2(A4)H 4 hfin— KA LA FE 3
(A8)H 8 h i— k& E (CKO W H4. F4M
BRIV R IT 16 1 A, B E W A2 2 min, £ R
)3 50 B B AT 34 4R A L 350 B B 1 AR Ak D SR
g RN, BN AEFH S 4 0B
SH16—24 HNRZFEM.8 H24 H—9 A 14 H K
W, 9 A 17 H—10 A 5 H k#I4E 1. 10 A
6 H—11 H 2 HAZ5)NW, £ N LK,
PRAIE & 25 301 BT 7 7K £ Sk () 5 7K R B 80 %6 ~90 %
20 v T K R H B RE K R A 70 %0 ~80 %0, W4k
1 P T 7K it Sk FH )RR K R (1) 85 90 ~ 95 %0 . 45 T BT
7K Sk H B RE K 30 90 Y6 LA, R A+l 38 4
W% 45 (& F1 5 Z1.201320187007) % + 438 # 15 )2 33
TTPHG 4. TEAM P T0HE 1S AU R R SR A R
ARE A A B R R R RN R
S A K S I A I Y K
i AR O K & 28 R N K B R E R A B Y
KL T AR TR,
1.3 WEFE

+- BEHVE 2R RV BE (20 1 30 em) 48 A
2 I A Y OXYGEN MONITOR (YTKO1) () W
ANk UNSRINE 3] IR DI REE e E=
SO ER E AR e St e O, & &, BRI E
TR EEE T — ISR 15 min J5E , &K
WSE 3 W B R 7:45.15:45 1 2345 W58,

MR R 25 I 48 br 0 2 < 78 2E AT 8% IR P 3 5 1wy
24 h, FERT 3 E R &, CH B2 R X A K IR 5
PR AF AR X RR E  AS 32 B A 52 D o BURE R,
FZ Ak AR IR A A I K A R —
BEET] S S FH /NG KA /N0 op e 2 TR, R o R
FER R e 8, FrokdE . KA R F3k 3
B 7K 53 W T, 85 Hojit A EPSON express11000xL
F R I E AR R AR B R A ARSE
T2 IR % fakt e 8 i Cfi B 48 2% 45 Fp /R W) 7E EPSON
express11000xL AR R FHAL A7 75 & — B bs 1 €2
Se ik E TR & 09 b5 1 €0, AU T RAR R T A5 31 31



CK 4

[
Z[%Ja

e

/3\

THEREERIE . O, & BB W R A, A2 4

JIERTES SN ATIE S/ MO i)

WHESE . IR O, & X 2 A A F AR & A KR M 1 52 1R

WX HE AR (0 2215 B R HE ) T 4

i AR ZR R TTC 38 R0 5 H S 5

ax

5 5 3]

5%

4 08-31 09.—10 09—14 09—22 09—30

S mE | | KL
o m K < < - 3 S =
o g -~ nw =S N B W
HS 2 KK g ES
@emegg g8
sS=°°2Cs548% o I
~ N A o () E ~ N .VIHU LLLLLL UL LU L LD DL E LD L L] .|_.
tulx A “ i @ ﬁquA ﬂmi HT ﬁ [T, =
oS x WD - 5
g o~ © oo O g = = iy &
E om nAN_. O. A nw © m m N TR A.”..
- - - |
2=y i | 9 X N S % 1o Z = =
geslZzgace o S
~ 8 (=) . J \ \\ ”ﬂ L™ S e e e e e e |
ﬁ.ﬂ. o «© W N nw N OC [ 4 B A A A AT ]
S oo ¥ {1 o8 ¥ = B 1111111110 %U
e ~/ o -
H_/H. @ _WZ s © e /nu /Oa ﬁ O = Yol Al A A S S S S S i m_ g
ﬁmﬁﬂwwwwﬁﬁx o 8
AR I B I TEF
I oIS s &FEH A=
5
”.._ o E
R == SR : S
~ = = Z \ ) =
“E e =S 2l
m % ’ W/W L
, NS ka4 =
= W& T Y n
x E Rl z
il ﬁJm il ﬂ, =
il o w Sk 7
*K By ik ° <
=N £ ﬁ — <t 5
_,Ew 17 2 %L.% & H A e A
H

it 4r B FI ] SPSS21 3 M 4% b FRAR £ 4%

22 5k DL R HEREAE 2 O, S SR

A

130 c) ) O, 5 &2 B AN R EE (20 1 30 cm) O,

&

g E i oo S .
2= awTwE 3 5§ 2 2 % 8 3 8
® = ~ _MV% ﬁ N N N a Q Q Q I3 S
B i ° =y v uoroRIOWNTOA USSAX() uororIjowmoA uagAX()
e & LR B2

= # o Bom g

R K B il m

=g 2@ Txr°c

g 2 g

X e o

{28
i
2
2.1

Bck

10-17 10-21 10-27 11-02

10-7

Bas [as

H 1 Date
(b) 30 em IR 30 cm depth

RbFH Treatment [ A2
The changes of different depth oxygen content

Fig. 1



52 hoE kR R R R

2017 4F 58 22 %

2.2 0, 2EXRRFTNHRM

HREZRE 08 B AR & AR K — A E A 4R A
TIEPHEIR O, S RERMHRRT I EERNRZ
— A% b B ZH PR T R DY A O SR S (E 8 T
® 1 AEHAMES AHMATERE2ERF. A2 A4
A8 HAR G Sy #f e T CK MR &R0 7. BB +
WAL BHE)Z O, & i AR RIS
SR A )R AR R S D 2 BN dR i L 4 UK
2 Iy 3 e 55 U W A BT 0 A 300 49 o 30 4 ) O

KoMK HHEHAER O, ' EAMTRRE W
P, ELWBLRRIE RN AL>A2>A8>
CK, 3B RAL F4h 1, +HEHHER O, S Em A
— A MR AR AR S 70 PR O I 4 0 AR
wH O, FEEAMTHRARNE . FEVILBMEE R
WL RIE IR N A2>AL>A8>CK, - HEHEAE
JEREAR AR R ARG S IR RAR R A K RE
S, DR I 7 B T B4 400 A6 390 235 T30, o K 3 42000 3R A
WAL N EAMER O, ST REAMTRANAEK,

1 AEALETEREETHNRREN
Table 1 Different processing of cucumber root activity in every growth period
ib 3 40y i 19 WAL 45 K4
Treatment Seeding stage Flower stage Mature stage

A2 254.57 aA 488. 38 aA 364.18 aA
A4 285.91 bA 381.62 bB 315.15 aA
A8 223.32 aA 330.58 bB 264.79 bB
CK 188.56 cB 267.29 cC 213.53 cB

2 WA R /NG SR 3 m b B 25 57 8 35 (P<<0. 05) , N [Rl K 5 52 R 2 7R b ¥ 1A 2% 5 4

B3 (P<0.01), FHE.

Note: Different letter represent significant difference (P<C0. 05) ,different capital letter

represent extremely significant difference (P<C0.01). The same below.
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TE T TR AL AN EE T AR R AR 2R A2> Ad>
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Table 2 Different processing of cucumber agronomic traits in every growth period

4071 30

Seeding stage

AL

Flower stage

4513

Mature stage

WK/ T34 EK/ HF-1 e/ -2
b B AR T AR ity ¥ LiEgss ¥
cm F 4% /mm cm - HA%/mm cm F A% /mm
Treatment cm? T FH / em? T A/ em®
Total Average Total Average Total Average
Total area Total area Total area
length diameter length diameter length diameter
of roots of roots of roots
of roots of roots of roots of roots of roots of roots
A2 121.86 a 16.73 a 0.35 a 521.37 a 27.63 a 0.53 a 688. 25 a 32.21 a 0.61 a
A4 142.45 b 18.44 b 0.38b 492.38 b 26.45 b 0.50 a 652.31 b 31.14 a 0.53 b
A8 118.34 a 16.25 a 0.32 a 477.14 b 25.18 ¢ 0.48 b 621.87 ¢ 29.45 b 0.50 b
CK 96.59 ¢ 13.43 ¢ 0.27 ¢ 453.88 ¢ 24.24 d 0.43 ¢ 598.31 ¢ 27.85 b 0.47 ¢
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Health index in every growth period

O AERIAE AR ZE I O, & i 5 MR R 4 48 b5 7E
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Table 3 Correlation coefficient with O, content and each index of cucumber root in seeding stage

) WZEH  Rek  EAEH W4 42 i
BT = . . Tt e 46 4
Activity Total length  Total area Average diameter }
Index Oxygen Health index
of roots of roots of roots of roots
AR 1. 000
RS 0.642" 1. 000
PSRN 0.613" 0.793" 1. 000
AR R T AR 0.584" 0.765™ 0.782™ 1. 000
P2 B A 0.545" 0.712* 0.704" 0.752" 1.000
1 B 46 %1 0.501" 0.653" 0.613" 0. 644" 0. 487 1. 000

TE: % IR 0,05 KT REFEASG, »x RIRTE 0. 01 KT REFMK. T,

Note: * said the 0. 05 level significant correlation, ** said the 0. 05 level significant correlation ,the same below.
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Table 4 Correlation coefficient with O, content and each index of cucumber root in flower stage
. . S ESCW| WEK i 1T AR HRSF- 34 15 4% e JE 5 %4
AN A
oY Activity Total length  Total area Average diameter Health
Index Oxygen
of roots of roots of roots of roots index
AR 1. 000
Ry 0.921" 1. 000
AR 0.883™ 0.847 1. 000
R B T AR 0.853" 0.822* 0.817* 1. 000
RO H A& 0.837" 0. 806" 0.762" 0.815" 1. 000
1t B 46 %L 0.786™ 0.722" 0.703" 0.735" 0.681" 1. 000
x5 MO, 2ES5ENMRAESTIERNBEXRH
Table 5 Correlation coefficient with O, content and each index of cucumber root in mature stage
- s ARG T E K LisEN i ¥ EHAR o i 5
AN AR
o Activity Total length  Total area Average diameter Health
Index Oxygen .
of roots of roots of roots of roots index
AR 1. 000
iR 0.844" 1. 000
K 0.801* 0.812* 1. 000
AR T AR 0.783" 0.784% 0.782" 1. 000
O H Az 0.721* 0. 756" 0.724" 0.772" 1. 000
fa e fi %5 0.701" 0.706™ 0.695" 0.705" 0.618" 1.000
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