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Table 1 Effects of different spent mushroom compost contents on apple seedlings growth
e R T2 T#& TR BB ZE st Bt nt A FEMR I TETRR
Original stem Stem diameter Stem diameter Total branches Branch diameter Branch number Single leaf Leaf area
Treatment diameter/ mm /mm increment/ mm length/cm /mm /A area/cm? of plant/cm?
CK 9.12 12. 37 3. 25d 84. 62¢ 3. 86b 3b 18. 39d 820. 77¢
SMC1 8. 36 14. 10 5. 74c 106. 60b 5. 34a Sa 25. 36¢ 1 225. 64b
SMC2 8. 77 15. 68 6.91b 109. 73b 5. 36a Sa 30. 39b 1 359. 83b
SMC3 8.02 16. 06 8. 04a 124. 61a 6.07a 6a 35. 16a 1 651. 13a
SMC4 8.19 16. 17 7.98a 110. 53b 6. 04a 6a 35.31a 1 528. 28a
SMC5 8.67 16.52 7. 85a 110.17 b 5.91a 5a 35. 76a 1521.10a

I FFIR R F R4 HIFRRFE 0. 05 K P FEFMERE, TR,

Note: Different letters in the same column mean significant difference at 0. 05 level, the same below.
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JEIERM B LR AR & BRI R E RN, X U0 1
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TR, MERARNY M FPHSE a FEBEE,
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M aRTE
Photosynthetic pigments
content/mg-g! FW

CK SMC1 SMC2 SMC3 SMC4 SMC5
ALRE Treatments

1 HEEREAEEAERENERHAFASEREEENRIT
Fig. 1 Effect of different spent mushroom compost contents on
leaf photosynthetic pigments content of apple
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SMC3 4b 3 X 3 5 # AR 7 A K AR HEVE R o BB L iR
50. 0 g/kg ZEEHERE B B AEiE & .
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E 2 AT LEH 5 CK A L, A [7] 8 7 i 3 AR it A+ 38
JE REHS B SRS AR R TG A7 . b 7 s AR b
50. 0 g/kg jifi FH & (SMC3) F) AR Z 1 71 f 5, hy 170. 34
pgeg 'FWeh', b CK # n 7 78.11%, H & &
SMC2,SMC4,SMC5, 43 51| e CK 4B /i T 53.50%
57.93%.51.91%, SMC1 ) 1R & 1& 1 & 1K,  131.27
pgeg 'FWeh™ ', 1 CK 4b BB hn T 37.25% ., HILE
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Table 2 Effect of different spent mushroom compost contents on apple root morphology and fresh weight of apple
e BAKE REEH RERH ARRH RER IREEE
I Root Root surface Root volume Root tip Root Root fresh
reatment
length/m area/ cm? /cmd number/ 4~ diameter/ mm weight/g
CK 15. 30e 395. 22d 8.12d 6 956d 0.82a 22.19d
SMC1 32.17d 787. 19¢ 15. 89¢ 15 540¢ 0.81a 30. 68¢
SMC2 55. 57¢ 1 287.09b 20. 29be 24 540b 0.91a 36. 68be
SMC3 86. 58a 1 898.72a 31. 65a 39 438a 0.90a 49.71a
SMC4 70. 63b 1483.17b 24. 64b 29 201b 0. 84a 41. 49b
SMC5 64. 63b 1313.17b 22.05¢ 33 020b 0. 81a 39. 81b
=X
- 210 S
= a g o —~CK —=SMCI
= 180 c b s b b g5 0 ——SMC2 ——SMC3
150 R < I - R e ——SMC4 ——SMC5
R® B B B BY x5 40
& 120F 4 s I I o I Q1%
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WS 0 B B BB B Be
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2 FEBEEAEERENERRRENHIZNE
Fig. 2 Effect of different spent mushroom compost

contents on root activity of apple
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VT R, LT P 2 v SR 25 A B A AR S K B R
T CKs5 1 K, ML AL 2 i - (AR 5 K & 535

156

I518) Time/d

3 EEEMIEAE A EME TR KET NN
Fig. 3 Effect of different spent mushroom compost contents on

the change of soil moisture capacity
o 29. 94%6.,32.90%,38. 89 %6 ,43. 91%.,50. 43%4 , 43 Hll &
CK #) 1.24.,1.36,1.61,1. 81,2. 08 5, H & Ab ¥ 6] 25 7
B2, K/MKIK & SMC5 > SMC4 > SMC3 > SMC2 >
SMC1; 5 7 FKife FH 5 v T AL 3 ) + SRR AR B K & 4
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B, Y PR K BER L T SMIC3 4h B o 7% v M AR D+
A8 2 ] L 7 R T 9~ 5 75 E 2 K A R R K M 1 4
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B IFRE A SRFE LIER SRR E K. ER S
REHAREHERHEBELY B EEIMERRREL
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erpk oA &, T EL7ZE AT 4 58 0 B K B 5 7 o 3 A it
M2 IEMSR B3] 5 85 A 200. 0,100. 0 g/kg 7 #
HEAR R &K BART 50.0 g/kg M &/KE. B TEE@EEL
Bith 7L, R K FLER IR 2 , BT BB AE W R & K 43 . H
LR Z B FBOK L RS AT 8 2,
50. 0 g/ kg it Fl & A B A 5 FLBR LA, 76 25 1 WK M
FERACHE , Tt H 7R SRR R A AR K REUR B8 I B 2, B
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FEl P, 56 P A 222 TR M O, AR A YL Pl i o it P R Py 38
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Effect of Spent Mushroom Compost on Apple Seedlings Growth and
Soil Water-holding Capacity

TONG Shao-wei"? ,SHI Lian-hui"** , LIU Deng-min'*? , HU Yu-tong"? ,SUN Jie'"? , WEI Mei-yan"*
(1. College of Resource and Environment,Shandong Agricultural University, Tai’an , Shandong 271018; 2, National Engineering Laboratory for
Efficient Utilization of Soil and Fertilizer, Tai’an ,Shandong 27101833, National Research Center for Apple Engineering and Technology , Tai’an ,
Shandong 271018)

Abstract: With apple seedlings as test materials, the effects of spent mushroom compost about 0,12.5,25. 0,50. 0, 100. 0,
200. 0 g/kg different contents on apple seedlings growth, photosynthetic pigment,root morphology and root activity were
studied using pot experiment,and spent mushroom compost was applied in orchard production to provide the reference.
The results showed that:compared to CK,spent mushroom compost with different contents could significantly promote
apple seedlings above-ground biomass, and 50. 0 g/kg spent mushroom compost could significantly enhance dry stem
diameter,branch diameter, leaf area per leaf,leaf area per plant. Along with the applying of spent mushroom compost
content increased, root morphology, root fresh weight and root activities were showed a trend of increased and then
decreased. 50. 0 g/kg spent mushroom compost was the best,and the root length, surface area, volume, number, activity
were respectively 5. 66,4. 80, 3.90,5.67,2. 24,1. 78 times to CK. The soil moisture changes during one week, the soil
water absorption and water retention obviously improved after using spent mushroom compost. The water retention of
50. 0 g/kg spent mushroom compost was the best in the later,and soil moisture content was respectively increased by
178.93% compared to CK. 50. 0 g/kg spent mushroom compost not only was good for the growth of apple seedlings and
soil water-holding ability outstanding performance,but also it was relatively affordable on the economy. It would provide
the basis for popularization and application in the orchard.

Key words; spent mushroom compost;apple seedlings;root;soil water-holding capacity ; root morphology
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