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Abstract: To investigate the effects of arbuscular mycorrhizal fungi on potassium absorption of sweet potato, sweet
potato Xu28 was used as the experimental plant material, and Funneliformis mosseae and Claroideoglomus etunicatum were

used as the experimental arbuscular mycorrhizal fungi. Two treatments of potassium application and no potassium application

were set up in the experiment. The treatments without
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B RS JEBEA (1997-) 4 T I M B BFoe £ BN alyzed by pot experiment. The results showed that the two

inoculation of arbuscular mycorrhizal fungi were used as
the control. The biomass, root morphology, potassium and
phosphorus absorption, and the contents of available potas-

sium and available phosphorus in rhizosphere soil were an-
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com tionship with sweet potato, and potassium application had
BIEE . 7E 5 &K, (E-mail) jdwang66 @ 163. com; J&] H K | ( E-mail ) no significant effect on the colonization rate of arbuscular

1521259531@ qq.com mycorrhizal fungi. Under the condition of potassium appli-



940 o9 &b 2 W

2022 4F & 38 % 4 M

cation, inoculation of arbuscular mycorrhizal fungi (especially C. etunicatum) could coordinate the growth of aboveground

parts and roots of sweet potato, reduce the distribution of dry matter to leaves and petioles, and facilitate the distribution of

dry matter to roots. By optimizing the root morphology of sweet potato, the dry matter accumulation and potassium accumula-

tion in root were promoted. Therefore, inoculation of arbuscular mycorrhizal fungi ( especially C. etunicatum) under the

condition of potassium application is an effective means to optimize the root morphology and promote the root growth of sweet

potato at seedling stage, which is beneficial to the growth and expansion of roots at later stage, and has the potential to im-

prove the yield of sweet potato.
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Table 1  Effect of arbuscular mycorrhizal fungi inoculation on

sweet potato root infection rate at seedling stage

A3 B (%)
Feh Fm At 33.45+2.84a
Rl Fm it 35.32+9.33a
Tl Ce At 27 30.78+1.44a
R Ce jti B 33.11£5.13a

Fm ; BE VY 44 55 ( Funneliformis mosseae ; Ce ; 1753 W BR %5 ( Clar-
oideoglomus etunicatum) ., [i)—FVEHRIGAF/ING TR 22 5 . 3%
(P<0.05) MHF/NG FRFRRZEFARE (P>0.05),
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Table 2 Effects of arbuscular mycorrhizal fungi inoculation on the biomass of different organs of sweet potato at seedling stage
5l k- 4 F- Rt L 8 Wt LB R
; (g) (g) (g) (g) (g) (g)
-K-Fm 1.33£0.31a 0.24+0.07b 0.82+0.13a 2.39+0.50a 0.60+0.11a 2.99+0.58ab
-K+Fm 1.21+0.21a 0.16+0.02b 0.77+0.21a 2.14+0.43a 0.73+0.20a 2.87+0.62b
-K-Ce 1.56+0.08a 0.24+0.02b 1.02+0.20a 2.82+0.13a 0.86+0.06a 3.68+0.09ab
-K+Ce 1.84+0.23a 0.28+0.02b 1.06+0.05a 3.19x0.21a 0.78+0.06a 3.96+0.27ab
+K-Fm 2.31+0.41a 0.48+0.1ab 1.30+0.22a 4.09+0.71a 0.84+0.12a 4.93+0.82ab
+K+Fm 1.61+0.02a 0.39+0.03ab 1.30+0.16a 3.30+0.11a 1.36+0.37a 4.66+0.47ab
+K-Ce 2.24+0.26a 0.66+0.14a 1.10+0.12a 4.00+0.34a 0.84+0.04b 4.84+0.35ab
+K+Ce 2.13+0.32a 0.47+0.1ab 1.54+0.21a 4.14+0.54a 1.24+0.08a 5.38+0.52a
K <0.01 <0.01 <0.01 <0.01 <0.05 <0.01
Fm NS NS NS NS NS NS
Ce NS NS NS NS <0.05 NS
KxFm NS NS NS NS NS NS
KxCe NS NS NS NS <0.01 NS

=K AN 5 + K AT 5 — Fm s ANSEFHEE VY S A5 85 + Fm P EE VUS| S 5 —Ce s ANIEFHAN S W BR R 5 +Ce . MM B IR R B R, R

KT —Fin 5 +Fm Bl R~Ce 5+Ce 2 RTRNG -5k 25 2 5 1 5 (P<0.05) ,
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Fig.1 Effects of arbuscular mycorrhizal fungi inoculation on proportion of biomass in different organs of sweet potato at seedling stage
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Table 3 Effects of arbuscular mycorrhizal fungi inoculation on root morphology of sweet potato at seedling stage

i H BRI MR MR B HRAFH
(em) (em?) (mm) (em?)
-K-Fm 1 180.74+193.25a 221.35+42.35a 0.59+0.02a 3.31+0.72b
-K+Fm 1 284.51+300.16a 239.26+56.58a 0.59+0.02a 3.55+0.86ab
-K-Ce 1 653.62+135.52a 299.84+17.26a 0.58+0.03a 4.34+0.29a
-K+Ce 1 657.04+130.89a 311.48+30.87a 0.60+0.02a 4.67+0.58a
+K-Fm 1 550.73+£91.17b 288.89+15.29a 0.59+0.01a 4.29+0.23a
+K+Fm 1 896.94+34.42a 370.87+27.91a 0.62+0.04a 5.81+0.79a
+K-Ce 1 423.95+128.53a 262.14+18.33b 0.59+0.01b 3.84+0.19b
+K+Ce 1 762.70+100.08a 368.07+22.40a 0.66+0.02a 6.12+0.44a
K NS <0.05 NS <0.05
Fm NS NS NS NS
Ce NS <0.05 <0.05 <0.05
KXxFm NS NS NS NS
KxCe NS NS NS <0.05

-K . +K,~Fm +Fm —Ce +Ce W3 2 1, FAEHIKF T -Fm 5+Fm LK —Ce 5+Ce ZAIRR/NG FHEFR 227 5.3 (P<0.05)
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Table 4 Effects of arbuscular mycorrhizal fungi inoculation on potassium content in different organs of sweet potato at seedling stage

WiH i AR 1 EX N Hb A4 R SR
(g/kg) (g/'kg) (g/kg) (g/'ke) (g/'kg) (g/'kg)

-K-Fm 43.46+2.76a 60.41+4.78b 26.48+5.02ab 39.07+2.82ab 15.24+2.50bc 34.26+2.79ab
—-K+Fm 37.71+4.35a 49.81+4.70b 21.16+1.56b 32.96+3.74ab 12.05+2.23¢ 27.90+3.40b
-K-Ce 51.15+10.36a 48.11+1.40b 27.35+9.49ab 42.34210.63ab 12.96+1.26¢ 35.26+7.90ab
—K+Ce 32.06+1.82a 51.44+7.54b 19.60+1.88b 29.34+1.24b 12.4422.45¢ 26.06+0.98b
+K-Fm 45.28+3.68a 87.90+2.97h 48.59+4.70a 51.29+3.3ab 20.08+2.02abc 45.91+2.69ab
+K+Fm 57.47+3.23a 88.00+20.27b 46.55+5.18a 56.63+3.64ab 24.85+2.61a 48.1422.91ab
+K-Ce 41.86+14.58a 132.04+3.85a 47.62+2.83a 58.63+10.44a 23.48+0.42ab 52.4428.36a
+K+Ce 51.13+1.54a 87.23+3.46b 38.37+2.61ab 50.10+0.60ab 23.17+0.28a 43.77+1.29ab
K NS <0.01 <0.01 <0.01 <0.01 <0.01
Fm NS NS NS NS NS NS
Ce NS <0.05 NS NS NS NS
KXxFm <0.05 NS NS NS NS NS
KxCe NS <0.01 NS NS NS NS

—K . +K . ~Fm . +Fm .—Ce .+Ce W3 2 7, RIZHKF T -Fm 5+Fm Pl }2-Ce 5+Ce ZMARI/NG FREE R B # (P<0.05) ,
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Table 5 Effects of arbuscular mycorrhizal fungi inoculation on potassium accumulation in different organs of sweet potato at seedling stage

TEARAAE T H M Ce S35 W AICH 25 I AR B R SR 4
I H E AR R AT A R i, PR AR A M A, Al
2 e B R H A R A 25
OYHC, TEREHER AR PE T HE Rl Ce W35 AR 1) it A9
A0 E , SN T ARG ) 3B

WiH RSy AR AR B EHPAY Hb R4 AR S AR 2 4 SRREIR S
(mg) (mg) (mg) (mg) (mg) (mg)

-K-Fm 56.27+9.28a 13.72+3.14b 20.75+1.76b 90.75+12.69¢d 8.6421.13b 99.38+12.34d
-K+Fm 44.21+4.24a 7.61+£0.70b 15.63+3.13b 67.45+7.37d 8.70+2.72b 76.15+9.87d
-K-Ce 81.24+20.87a 11.75£1.09b 24.18+2.45h 117.17+24.06bed 11.26+1.71ab 128.43+25.18bed
—K+Ce 58.32+4.09a 14.57+2.38b 20.82+2.39h 93.7128.19bed 9.94+2.80b 103.65+9.83bed
+K-Fm 102.59+13.65a 41.77+8.73b 60.92+3.89a 205.28+23.79abc 16.77+2.46ab 222.05+24.69abc
+K+Fm 92.72+5.31a 34.62+9.36b 59.01£2.05a 186.35+6.94abc 35.71+13.39a 222.06+11.42abc
+K-Ce 95.64+35.66a 88.15+21.56a 52.55+6.05a 236.33+46.88a 19.64+0.82b 255.97+47.42a
+K+Ce 108.16+13.23a 40.54+7.36b 59.10+8.91a 207.80+28.23ab 28.75+1.92a 236.55+27.86ab
K <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fm NS NS NS NS NS NS
Ce NS NS NS NS NS NS
KxFm NS NS NS NS NS NS
KxCe NS NS NS NS <0.05 NS

-K . +K,=Fm +Fm —Ce +Ce W3 2 7, RIZHIKFF -Fm 5+Fm Ll -Ce 5+Ce Z A ARRI/NG FHFR 2R B3 (P<0.05)

-K . +K.-Fm +Fm —Ce +Ce W3 2 ¥,
B2 BEMAGEEREENEHEHHESSEHRRENZM

Fig.2 Effects of arbuscular mycorrhizal fungi inoculation on potassium accumulation in different organs of sweet potato at seedling stage
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Table 6 Effects of arbuscular mycorrhizal fungi inoculation on phosphorus content in different organs of sweet potato at seedling stage
i H IR T AP 5 ERE A b bR AR R
(g/'kg) (g/'kg) (g/'kg) (g/'kg) (g/'kg) (g/'kg)
-K-Fm 5.83+0.58a 6.38+0.61a 3.79+0.41a 5.16+0.52a 2.64+0.13a 4.67+0.48a
-K+Fm 3.63+0.17b 4.66+0.65a 2.49+0.17b 3.32+0.06b 2.19+0.02b 3.04+0.05a
-K-Ce 4.50+0.63a 4.86+0.39a 3.23+0.25b 4.06+0.44a 2.97+0.15a 3.81+0.38a
-K+Ce 5.31+0.77a 5.49+0.56a 4.26+0.26a 4.94+0.54a 3.12+0.20a 4.58+0.47a
+K-Fm 5.08+0.38a 5.35+0.51a 4.14+0.35a 4.82+0.29a 2.82+0.11b 4.47+0.24a
+K+Fm 5.44+0.51a 5.66+0.29a 3.66+0.54a 4.76+0.48a 3.25+0.02a 4.38+0.40a
+K-Ce 5.04+0.24a 4.69+0.87a 4.03+0.08a 4.74+0.25a 2.23+0.94a 4.32+0.32a
+K+Ce 4.87+0.16a 5.45+0.38a 3.14+0.64a 4.28+0.26a 2.99+0.25a 4.00+0.20a
K NS NS NS NS NS NS
Fm NS NS NS <0.05 NS <0.05
Ce NS NS NS NS NS NS
KxFm <0.05 NS NS <0.05 <0.01 NS
KxCe NS NS <0.05 NS NS NS

-K +K . ~Fm +Fm ~Ce +Ce WL 2 1, KT ~Fm 5+Fm LK ~-Ce 5+Ce ZMARF/NG FREFRIR 2 5 8.3 (P<0.05)

e 7 P B R S A S
LRy RS A RREE AR R Fm R H AR
PR, TSRS 2 E , 370 Fm F1 Ce X H
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B AR AR H B A A B R R, W
3 s B0 R 1 2 I Fm

RT EMAREREAENEPHESRERRRENZN

WFER BRI AR AR P BC . (HR O R R I 2
TSR ST, HeFh Fm Fl Ce Y948 2550 0 H 45 45
BERR R D, B 02 2R H A ok
MR, HA M T o it 7 i - Be, $2M Fm 394
AT ) S AR R ) 20 T, S A R 2R A
IHGEBEAIRLR

Table 7 Effects of arbuscular mycorrhizal fungi inoculation on phosphorus accumulation in different organs of sweet potato at seedling stage

WiH R B R AR AR 2 4 E XSy Hb L FB A AR R R R AR R
(mg) (mg) (mg) (mg) (mg) (mg)

-K-Fm 7.67+1.77ab 1.5620.57a 3.13£0.64a 12.36+2.98ab 1.58+0.31a 13.94%3.17ab
—K+Fm 4.39:+0.69h 0.70+0.02a 1.98+0.67a 7.06=1.34b 1.59+0.42a 8.65+1.75b
-K-Ce 7.02+1.04ab 1.18+0.14a 3.29+0.70a 11.49+1.54ab 2.55+0.20a 14.04+1.43ab
~K+Ce 9.46+0.61ab 1.58+0.30a 4.54+0.48a 15.58+1.39ab 2.42+0.19a 18.00+1.46ab
+K-Fm 11.46+1.32a 2.52+0.56a 5.31x0.81a 19.29+2.28a 2.35+0.25a 21.64+2.5a
+K+Fm 8.79+0.89ab 2.22+0.25a 4.60+0.26a 15.61+1.17ab 4.42+1.21a 20.03+0.24a
+K~Ce 11.21£1.01a 3.14%£1.02a 4.45+0.47a 18.81+0.56a 1.88+0.82a 20.69+0.33a
+K+Ce 10.34%1.48a 2.57+0.54a 5.04x1.52a 17.95+3.14a 3.75+0.52a 21.69+2.99a
K <0.01 <0.01 <0.01 <0.01 <0.05 <0.01
Fm <0.05 NS NS NS NS NS
Ce NS NS NS NS NS NS
KxFm NS NS NS NS NS NS
KxCe NS NS NS NS NS NS

-K . +K.-Fm +Fm . -Ce . +Ce W 2 1, FIZHMKFET -Fm 5+Fm YUK -Ce 5+Ce ZIAARF/NG FE 2R 2257 8% (P<0.05)
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Fig.3 Effects of arbuscular mycorrhizal fungi inoculation on proportion of phosphorus accumulation in different organs of sweet potato at

seedling stage
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Table 8 Effects of arbuscular mycorrhizal fungi inoculation on

contents of available potassium and available phosphorus

in rhizosphere soil of sweet potato at seedling stage

. HAE 1 R 1
(mg/kg) (mg/kg)
-K-Fm 50.00+6.81cd 50.47+4.00a
-K+Fm 47.00+4.51cd 52.26+0.73a
-K-Ce 44.33+2.60d 46.67+£2.99a
-K+Ce 54.67+9.17bed 47.49+1.83a
+K-Fm 82.67+6.49ab 46.00+2.76a
-K+Fm 76.33+5.04abc 48.24+1.39a
-K-Ce 98.33+3.48a 45.26+0.92a
-K+Ce 86.33+7.97a 50.40+2.47a
K <0.01 NS
Fm NS NS
Ce NS NS
KxFm NS NS
KxCe NS NS

-K.,+K.-Fm +Fm -Ce . +Ce W3 2 I, [FEM /KT -Fm 5+Fm
PhJe—Ce 5+Ce Z[AIARI/NE FRER IR 25 57 53 (P<0.05)
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Table 9 Correlation analysis of biomass, root morphological indexes, P and K absorption of sweet potato at seedling stage

SiF i *Ew: ﬂtt%{&mé} %&E R R L HRpRR fidbr 1t *Elﬁii% %&kﬂ %fﬁkiﬁ \%.HE. %fﬁkﬁé
i TR TR mH EHR ARG dEE fER BREE eisE HEE
YR 034 -005 006 027 040* 052 049*  -0.05 025  -017 -005 -021 -0.02
iES Wi 0.34 046 0.68™ 065 069" 044" 068" 027  -020 021 052" -028 043"
H EFRT R -0.05 046" 096™ 036 039 033 0.39 050*  -044~ 037 080 013 090"
RRET it 0.06 0.68*  096* 049%  0.53™ 040 0.53* 049*  -042" 037  08&™ 002 087"
SR 027 065 036  049* 095 031° 08" 026  -0.13 018 036 001 043"
HRERTHER 040* 069 039 053 095 059™ 097 032  -0.11 016 039 -005 044~
HOFHEAR 052  044* 033 040 031 059 0.75* 0.31 0 003 028 -024 025
HRAAFR 049 068 039 05" 08™ 097" 075" 035  -0.09 015 039 -009 042°
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SHEIRERE 005 052" 080" 08" 036 039 028 0.39 072" -029 0.83™ 014 078"
K/ -021  -028 013 002 001 -005 -024 -0.09 024 -011 026 014 049"
MR RE 002 043+ 090™ 087" 043" 044" 025 042* 0.53™  -042* 045" 078™ 049”
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