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Abstract

and its effects on enzyme activity in rhizosphere soil, content of available phosphorus and utilization of phosphorus, in order to provide scientif-

[ Objective ] To explore the biomass, root morphology and root activity of M9-T337 seedlings under different levels of fulvic acid

ic basis for promoting the growth of apple rootstock seedlings and improving the utilization of phosphorus. [ Method ] The capacity of phosphor-
us absorption and utilization of M9-T337 under different levels of fulvic acid was studied by soil pot experiment with the annual M9-T337 seed-
lings as material. [ Result] The total root length, total root area, root tip number and root activity of M9-T337 were significantly affected by
different levels of fulvic acid. The acid phosphatase activity in rhizosphere soil increased first and then decreased with the increase of the level
of fulvic acid. The activity of acid phosphatase in rhizosphere soil increased first and then decreased with the level of fulvic acid, which
reached the highest in H, treatment and lowest in CK treatment, the trend of available phosphorus content was the same as that. Biomass,
phosphorus accumulation and phosphorus utilization rate of M9—T337 were consistent with the responses of root activity, root morphology and
acid phosphatase activity of rhizosphere soil to fulvic acid level. [ Conclusion ] The application of a proper amount of fulvic acid
(100 kg/hm*) could significantly promote the growth of root system of apple rootstock , increase root activity and increase the activity of acid

phosphatase in rhizosphere soil, so as to improve the absorption and utilization of phosphorus in apple seedlings.
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Table 1 Biomass of M9-T337 under different fulvic acid treatment ¢

A& /s A

Pt - =N
,&‘i H Biomass of Biomass of Biomass of ,,'m‘i%i
T'reatment . Total biomass

root stem leaf

CK 3.05£0.17 ¢ 8.91£0.76 ¢ 6.59+0.25 ¢ 18.54+0.83 d
H, 3.79£0.16 b 9.57+0.54 bc 7.48+0.66 b 20.84+0.99 ¢
H, 5.17+0.40 a 12.13+£0.64 a  9.40+0.21 a 26.70+1.25 a
H, 4.16£0.06 b 10.31+0.62b  9.03+0.13 a 23.50+0.80 b

T RISVEE 5 A R NE Rk AN TR A 38 ) 22 57 Bl 25 (P<0. 05)
Note ; Different lowercases in the same column stand for significant differ-
ences between different treatments at 0. 05 level
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Table 2 Root architecture parameters and root activity of M9-T337 under different fulvic acid treatments

50 R R FUR R oA BRI
Treatment Length//cm Surface area,//cm’ Number of tips//> Root activity/pg/ (h « g)
CK 1 906.45+21.63 d 829.72+29.72 ¢ 6 799.15+240.92 b 47.72£1.56 d

H, 2 154.71£92.13 ¢ 1375.33+41.85 a 7 398.20+351.82 b 64.49+2.34 ¢

H, 2 625.37+132.35 a 1395.41+72.13 a 10 044.13+£592.33 a 86.05t4.22 a

H, 2 460.69 +34.20 b 1028.05 +51.35 b 9 338.06 +412.20 a 73.50+3.07 b

T TR I ) IVG T H R /AR BRI 22 5 5. % ( P<0. 05)

Note ; Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level
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Table 3 Phosphorus absorption efficiency and phosphorus utilization

efficiency of M9-T337 under different fulnic acid treatments

ot A e

Treatment Phosphorus accumulation ~ Phosphorus utilization efficiency
mg/ B g/mg

CK 47.79+£3.12 b 0.36 ¢

H, 58.12+5.23 a 0.39b

H, 63.24+2.97 a 0.42 a

H; 58.72+2.69 a 0.40 b

TE : [ B 5 AR NG TR 75 A R A B ] 22 5 1 25 (P<0. 05)
Note ; Different lowercases in the same column stand for significant differ-
ences between different treatments at 0. 05 level

AR Bl AR Wl R W R T AR 4 i B CK B T
32.33% .16. 67% . < W1id Htjiti 2 R A R T MO-T337 4
XTI P W MAC R R FH 23R A 4 s, 2o D0 2t B /R
2.4 AREHEBHRAEXRFR T IEER M RERESE 1 K iR
SERPM  hR 4 T ARPR A B Bl R B P i
JERRIKEFh i S Se T 5 BRI R 3, £F H, A3 3k 3] 5
15, CK eI MR B 4 M S % il 1 s Ak a8 5 2 A IR, H,
AR R PE BRI TG M L CK 3 T 43. 45% ; H, Ab 3 +
HEHAE S CK 3255 T 36. 04% ., 2 Wit FH o Ji 1 ] 43
SR PSR AR B - 8 0 R M R TR R 2, AR Ak Y
B, A3 A TR AT B A A
3 git5itie

T HUEAERAR R A A IRBE AR R R A RIS R S i 2
B M R L H SR AR R A KR A Bk K MR L
AR R T RERNLE AL , TSR RO SR i i ' o AR
FF - A i RO L B4 2 ) 20k R A e 2 T 20 R



124 AR AL

2018 £

ORI E AR o Canellas 257 W58 & B, 75 I ST 5] 2
YRR JES R IR ) 0 2B e FOR A B AR AR LR R S AR A R 2 o
WIS P R B B R (H, ) M9-T337 4 i iR R 3
JIRAR SR AR R GBS HAR B CK R T
80. 32% .37. 69% .68. 18% 55 47. 73% , 3 B i FH 3 B A0 25 S iR
RERS 0 4R MR AR T 0, B IR R B MR R BT
FUFIARIREL, e HEAR 22 AR A, B TR R e g i e, i 5 82
AR TR BT A R
x4 TEHERAOEIREG T EREHMBEEEREUHSE

Table 4 Acid phosphatase activity and available phosphorus content of

rhizosphere soil under different fulvic acid treatments mg/g

pis:i PR PR BT 1 TR &
Treatment Acid phosphatase activity =~ Available phosphorus content
CK 3.36+0.10 ¢ 26.19+1.37 ¢

H, 3.55+0. 15 be 28.52+2. 35 be

H, 4.82+0.21 a 35.63+1.80 a

H, 3.76+0.16 b 31.08+0.38 b

T RISV ARG “FBE 3R AN R b 3 i) 22 5 3% (P<0. 05)
Note ; Different lowercases in the same column stand for significant differ-
ences between different treatments at 0. 05 level
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