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Effects of soil compaction on the chlorophyll fluorescence parameters
and growth of Malus hupehensis seedling
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Abstract: [Objective)] The study was to investigate the effect of three different soil bulk densities
(SBD) on the growth and chlorophyll fluorescence parameters of Malus hupehensis Rehd. [Method] A pot
culture experiment was conducted to investigate the effects of soil compaction with different SBD (1. 25
g/cm’,1.40 g/cm® and 1. 55 g/cm®) on plant growth, biological yield and chlorophyll fluorescence parame-
ters of Malus hupehensis Rehd. [Result] The values of growth index and biological yield under different
SBD were 1. 40 g/cm’®>1. 25 g/cm®>1. 55 g/cm’. The ratio of root/top of plan increased remarkably in
soil with 1.55 g/cm® SBD. Leaves of plants growing in soil with 1. 55 g/cm® SBD had low PS]l potential
activation, light energy transforming efficiency of PS][ , the ability dissipate excess light energy and elec-
tron transport rate while whose excessive excited energy increased significantly. [Conclusion] Growth and
biological yield were all resisted significantly in plants growing in soil with 1. 25 g/cm? and 1. 55 g/cm’

SBD, and leafe internal energy agencies funceion of plants growing in 1. 55 g/cm® SBD decreased signifi-
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cantly, 1. 40 g/cm® SBD was favorable for plants to grow.

Key words: soil compaction; Malus hupehensis Rehd;seeding growth;chlorophyll;fluorescence param-

eters

A R SR AR AR 7 R g A I 35 6 R
FZz—, TS (Soil compaction) 42 1 8 Xt HlL
PR F7 B — o Sz e, AT 3E g A 9 A LR RN ML AR
BH ) S5 48 AR b AT PP M Horh HHE S R R 4R
SERE e ELAE IR BRTY . R AR Ak i i AR A
Wy LA A7 ) KRR LA BRGAE A i R 0
AR EH AR I AR R A A B ) Tl
Wk ) A B A A B AR AR AR SRR R 2 4E AR TR
MRPEREY) R RAE RSP AR ). &2 0 A5 [R] LA
SR AR ZR A A b 43 A7 R S DRV R A S el
AR D BEAT VR B A2 N T RHLAR AR SR B P T S
L R SR AR 5 % B e . HRTSE T
B I 2 AR R AR R AR K
W R /EY) B ok A AE NEED AR R
BT SR AR 4 F 5T A L D, P B AT R
RN R T AR, B TS A
FERE ST LA R — B AR R b . AR T
ANTR] A 48 75 F 6 B A A K A D R 7
JES B2, DL Ry S AR 7 ek 2D S
Xof SRR ) 0 T B MR B AL B IS S
1 MESITE
1.1 kmigit
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Table 1 Effects of soil compaction on plant growth
L s i /cm 8 /mm WRBGE BRI TR om?
Date Treatment Plant height Stem thinness Number of leaves The largest leaf area
1 37.96+6.37 aA 3.12+0.10 bB 23.5542.71 aA 19.35+2.37 bB
07-15 il 41.1548. 43 aA 3.54+0.59 aA 24, 7743.09 aA 22.9842.58 aA
il 30.00+10. 32 bB 2.81+0.65 cB 21.0244.81 bB 12.554+1.03 cC
1 54, 7448.96 aA 4.24+0.64 bAB 27.45+3.65 aAB 25.2544. 34 abAB
08-15 il 58.46+8.11 aA 4.59+0.71 aA 28.82+3.014 aA 28.2146.69 aA
I 47.00411. 48 bB 3.8940.87 cB 25.8444.40 bB 21.2544.47 bB
1 60.67+5.54 aAB 5.42+0.43 abAB 30.70+2. 41 abA 25.5443.79 abAB
09-15 il 65.2147.06 aA 5.69+0.58 aA 31.50%3.69 aA 28.7144.55 aA
I 53.80+8.16 bB 4.94+0.62 bB 28.2043.74 bA 23.754+3.06 bB

R BB 5 A RN 78RR 22 5 B35 (P<T0. 05) AR RRIRE 7B R R 28 Bl W 35 (P<<0. 0D . N,

Note: Numbers followed by the small letter within column are significantly different( P<C0. 05) ,numbers followed by the capital letter col-

umn are extreme significantly different(P<C0.01). The same as below.
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A BT A7 AT AR AR T A R AR R T T R SR Ab

PR FAEME T B R . AR5 L (R/T) 76 4b 34
TR )G f 3 25 5 Ab B T A de kL OF HL S5 Ab 3 T
AL 28 Sk b 8 2 K7 . AR BRI A9 AR & 1 8 4 b B
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Table 2 Effects of soil compaction on plant biological yield

PGz WETH/g MBS TE/g fEbk ST/ g LitSERsa
Treatment Root dry weight Top dry weight Plant dry weight R/T
1 10.13+0.103 bB 10.07+0. 225 bB 20.2040.297 bB 1.01+0.019 bB
I 10. 78 +0. 208 aA 10.73+0. 252 aA 21.5240. 257 aA 1.0040.037 bB
1T 8.83+0.106 cC 8.00%0.311 cC 16.84740.332 cC 1.10£0. 047 aA
2.3 TEEXENFEHZTHRERALSHNE M >4 s Fo/Fy . Fo/F, «®@psy ~qP F1 ETR 5
i WP S BE Y R A > Ab 3 T >4 1

HIZE 3w LA .3 /> Ak B A] AR PR i 1 89 o
F, Al NPQ 3 W5t S HUi R/IMR I A 3] T > 4b

(1—gP)/NPQ FH AL PRI >4 B I >AbFE T .
R 9 WHE SR AL BRI 5 55 A 2 A4S b BR A ) 25
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Dt B 40 RO I RO R (Y PR BIOR L 1 A% 3o e R
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Table 3 Effects of soil compaction on chlorophyll fluorescence parameters of Malus horensis Rehd
1
- i3 F, F, Fv/F, Fv/F, Dps
Treatment
1 149.33+17.616 aA 525.00%75. 664 aA 2.5140.132 aA 0.72740.012 aA 0.597+0.006 aA
11 135.33420. 984 aA 493.67+107. 566 aA 2.63+0.218 aA 0.7340.015 aA 0.62740.031 aA
il 85.00+7.810 bB 253.33+27.538 bB 1.99+0. 252 bA 0.66+0.030 bA 0.45+0.031 bB
- st qP NPQ (1—qP)/NPQ ETR/ (IJ,mOl em Zes D)
Treatment
I 0.824+0.006 aA 1.434+0.170 aA 0.1240.015 bB 179.50423. 615 aA
Il 0.85740. 050 aA 0.8940.017 bB 0.1740.053 bB 186.59431.619 aA
il 0.66+0.012 bB 0.46+0.070 cB 0.75+0.122 aA 50.824+7.254 bB
2.4 FEHMEMRFHEZRIEXNXASHSEKRE METR B FIEMC, 5 F, BFEMX. M5
MEEREXES T (1—¢P)/NPQ# B H MM . 5 NPQ HI XA &

MR 4 T LUAE W PR RS Y S
MRS RPOESHF,  Fo/F) . Fu/F, @y «qP

E o RRTI R T B FAAE e  E o
EIONS R A B KA,

x4 FEMFYBELEYTESHERERALSHENEXES N
Table 4 Relationships between biological yield and chlorophyll fluorescence parameters of Malus hupehensis Rehd.

ey
SH F F, Fou/Fy Fv/F, Dps i qP NPQ (1—qP)/NPQ ETR
Parameter

IR E 0.747" 0.817"* 0.834" " 0.813"* 0.933"* 0.908" * 0.598 —0.887"* 0.978" *

Value of relation

E:n=9,df=7,R0.05)=0.666,R(0.001)=0.798,
Noet:n=9,d f=7,R(0.05)=0. 666,R(0.001)=0. 798.
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