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Effects of different mulch modes on apple photosynthesis
in dry-land orchards of east Gansu Province
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Abstract: In order to select the proper soil tillage model for apple orchard in dry highland of Longdong, different
surface mulch modes were tested on twenty-years old ‘Fuji’ apple. The photosynthetic characters of apple trees in differ-
ent modes were analyzed, and economic efficiency was compared also. The results showed that diurnal changes of photo-
synthetic rate ( Pn) presented double-peak curve in clean tillage treatment(F4). The diumal changes of photosynthetic
rate ( Pn) in film mulch, straw mulch, and gravel mulch showed one-peak curve. The highest net photosynthetic rate
gained in grass cover mode, peaked at 10:00 am. Water use efficiency ( WUE) was significantly increased( P < 0.01)
as well . Photosynthetic rate ( Pn) was significantly positively correlated with atmospheric relative humidity ( RH), and
was significantly negatively correlated with air temperature { Ta) and leaf temperature ( 77) . There was significant posi-
tive correlation between transpiration rate ( 7r) and air temperature ( Ta) and leaf temperature ( 77) . After covered with
straw, LCP was significantly decreased but LSP was increased. Pn_,, in straw cover mode was greater than in CK. CCP
in straw cover mode was significantly lower than in F1.F3 and F4. The economic analysis showed that film mulch mode
had high income to cost ratio. In conclusion, in dry land orchard, straw cover and film mulch significantly increased
photosynthesis and the yield of ‘Fuji’ apple, enhanced the dry matter formation, and improved light and CO, utilization
capacity of apple trees.
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Table 1 The photosynthesis and related parameter of ‘Fuji’ apple in different covers

¥z Pn GCs
Treatment /(pmolm=2-571) /(mmol-m=%-571)
F1 16.93ABab 0.30Aab
F2 17.63Aa 0.31Aa
F3 17.01Bb 0.29Ab
F4 15.49Cc 0.27Ab

Gi Tr WUE
/(pmol* mol = 1) /(mmol-m™2+57") /( mmol - mol ~")
301.36Bb 3.04Ab 5.57Bb
294 .44Bc 2.86 Aa 6.16Aa
294.72Bc 2.93Aa 5.80Ab
321.08Aa 3.83Bc 4.04Cc

E:RIFARKEFBERERBREE(P<0.0), AANEFHERERTE(P<0.05),
Note: Within each column, different capital letters mean significant difference( P < 0.01), and different small letters mean significant difference( P <0.05) .
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Table 2 The correlation analysis between Pn. Tr and environmental factors

1847 Indexes Pn Tr PAR Ta Vi) RH
Pn 1.000
Tr 0.594" 1.000
PAR 0.986" " 0.678" 1.000
Ta ~0.553" 0.584" -0.158 1.000
Tl -0.571" 0.527" -0.186 0.998" " 1.000
RH 0.812" " -0.206" 0.450" -0.942* -0.957"" 1.000
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Fig.2 The response of net photosynthetic rate of ‘Fuji' leaves

to light intensity in different cover
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Table 3 The photosynthetic light-response curve parameters

b5 ce LSP Pl &d
Treatment /(pmol-m~2+s7!) /(pmol m™2+s71) /(pmol-m™%+s7") AQY /(umol m=2s"")
F1 22.70Aa 1873.87Bb 22.53Bb 0.0487Bb 1.10534a
F2 21.84Cc 2059.72Aa 24.25Aa 0.0505A4a 1.1035A2
] 22.31Bb 1762.98Cc 19.43Cc 0.0484Bb 1.0791Aa
F4 20.67Dd 1750.98Cd 17.98Dd 0.0458Cc 0.9662Ab

H: RSP ARAEEFBRTERRBRE (P00, FRANEZBETERBE(P<0.05),

Note: Within same column, different capital letters mean significant difference( P < 0.01), and different small letters mean significant difference (P < 0.05) .
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REH,EBREH CO, METHEERIEHALSEER
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40

I

0 i i 2 3
5 {_ 500 1000 1500 2000 2500
CO2/(pmol * mol')

—&—F] —%—F) —e—F} —e—F4

3 AAEELETHELIHASAEERES CO, MR

Fig.3 The response of net photosynthetic rate of *Fuji’ leaves

to CO, in different cover
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Table 4 CO, response curve parameters
ab 3 CO, #MES CO, A& Co, BAMERK Pn BN E
Treatment CCP/(pmol* mol ") CSP/( ymol-mol ™) Pn_,/(umol*mol ~!) CE/(mol*mol ")

Fl 48 .70781Bh 1788.699Cc 32.03745Bb 0.0479Bb
F2 43.53501Cc 1768.315Dd 36.41335Aa 0.055942Aa
F3 48.83256 Bh 1996.923Bb 31.99292Bb 0.049547Bb
F4 56.36012Aa 2368.364Aa 30.22444Bc 0.043369Cc

RSP ARAEFHRRERREE(P<0.01), FRANEFBERERBE(P <0.05),

Note: Within same column, different capital letters mean significan difference( P <0.01), and different small letters mean significan difference (P <0.05) .
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Table 5 Comparative analysis of the economic efficiency of ‘ FuJi’ apple

H#47 ¥R P& e LES R AR HA s
Indexes /(kg k") /(kg*hm=?)  /(JL-hm~?) /(JG-hm~?) /(3G -hm~?) /(FC-hm™?)
F1 52.6 43420 217100 900.0 1500 217700.0 241.22
2 53.3 43975 219875 2784.4 2250 219340.6 78.97
F3 52.0 42900 214500 28125.0 1875 188250.0 7.63
F4 46.5 38430 192150 0 0
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@[‘O-“]\leﬂé@m-‘”\gﬂé&iﬁﬂ"&@ﬂ“”%ﬂzﬂ
RS-V R R R S A BT TGRSR
W EAARBESERE, ZWT THEKIEFERK
SBE-NT R ET RN A B HS.
ARG A F4 7E 10:00 LLRG, Pn bR, XA RER
HFHWH PAR.Ta 5TI EERHET,MH 6 B
KHE EABER,CO, KKK IREY;FEE PAR.
Ta 5TI#—2 A FEEAGHEHARFEF, B
EERLFSE L AR AHENBESE T, 6
THE,XEREEZEAIERAT P BEBE, FEE X
WEAE ;8% PAR . Ta 5 TI HIEHENR, Tr S LAE,
Gs H— TR, BHA“EBETHK";FE PAR.Ta §
TI TR, S Tr K, Gs BIF, Pn T 14:00 EH 1
ARG, ME PAR.Ta 5 TI #H—% T, BN
EEHGBRAET, Tr M Gs HE TR, Pn B3
B, 58— K REEP-2, TR F4H P B
ArAL 2 X g B 2%, i 0 B L AE 10:00 A1 14:00, R
AEEFHN AR, BHREZHAEFRASZ MR

£, FUERMAETIBRP ALEIFIREBR
HEEEFARARKERE, AR = HENE N,
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