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(Molina) Standl. var. hispida (Thunb.) Hara), 7§
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£ &4 (BIOLOG MicroStation, USA ) %f%12 h
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Table 1 Sampling sites and physicochemical properties of the soils tested
EX7d EXA WA Lt
% . et 4 * Ik A
SRE A + e IQ%E bR Total Total _)( ' L_)‘ Carbon-
. o Longitude and pH EC Available P Available K )
Location Classification . B carbon  nitrogen B » nitrogen
latitude (mS cm™) . B (mg kg™) (mg kg ) .
(ekg) (gkg) ratio
bk Bt
L . 43.5°N124.5°E 7.23 0.25 17.96 1.83 35.5 84.0 9.81
Jilin Black soil
fik 41 3¢
!fﬁéj AL 19.8°N109.3°E  4.79 0.12 17.29 1.74 7.4 2.0 9.94
Hainan Latosol
LR SR
. Yellow-brown 32.0°N118.9°E 7.93 0.14 6.66 0.76 13.9 29.0 8.76
Jiangsu .
soil
_— Wi
./ “H Desert grey 43.8°N 87.5°E  7.77 2.17 17.96 0.75 12.0 69.0 23.94
Xinjiang

soil
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lattice . vegan. pheatmap#t /5 £ 5¢ WA /307,
i FHR2.10. 1 /A K lattice . gbmplusFi ¥ £ 58 i
AW ( Aggregated boosted tree, ABT )
G307
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2.2 HIRZEBFNE Y B X iR R A BTS2
3 1A T WO ORI 1 22 PR e O 25 e BT

( Permutational multivariate analysis of variance,

PERMANOVA ) Z5 R EW] (E2A) , T8k
B (R = 0.534, p<0.001) FIAEHMLEE (R =
0.075, p<0.001 ) X fiA= Wyhnc IR QT 44 i & 52
W, MEAZEAEM (R =0.215, p<0.001) BFHK
AR G A AR IR R K

7N Rl 5 W B R 22 0T (ANOVA) 1Y
SRR (E2B) , HHEREH R ELmMAEY
XA KPR AT (pfEH/NT0.001) 5 AN[H]
TP AL B Z (R A )RR 2R (p<0.05) | ZFEIRE
(p<0.001) , FE2E (p<0.05) . B2 (p<0.001)
T AR %) 1) P R B I 3 s, XF RS (p=0.09) Al
M2 (p=0.25) WIEFAHREZWA R E; HiES
4 Kb B 1) 22 A FH TR B 285 5 M Bl 2 0 6 7S i
BRI (plEF/hT0.05)
2.3 AREEMEERRME YRR IER AER

h T fEAE R, R RN A AR PR R
Wi AR 22 5, X3 1 R — ik 5 O BE KR AT
A Hr CE3) o ATRAE Y, AN TR g e A AR B
A Pk 3 1R VR ) R R AE 32 A A — . b
5 9F (Btp=0.001. Ekitp= 0.001. F&2ifEp=
0.001, K& +p=0.003) , WEHEANR L -,
% 2 S5 AU R AR B A A P e Y R A
2.4 ARERMRHMENRRFIENES

Sk it — 25 R G U e X AR B AR e A 1 1
SR, B3 TR A — e TR A AR IR ' B O B o AL
i, dHTIRE ST (E4) o S5RFRW, AREHM
A BN [ s Y ) A A b 2 G R i (e, JIEBH
R B A A 0 %o R G P — A 5 ) P R AR KT D
X o -D-FLBE . L-REEREEE . v BT . KR
MR o - T R S D BB R R R E v s AL
F AR PG AL B 4 i AR S AR 2 (a2l 5, 106
AH AR B i 2B ) %o 2 R IR 240 B v PR B . I
VR CH AR ) 5 AP R, fUED
XHESE (D-ABE . B ) . X (BRL-KE MR
DIAMHAb R ) . Eg2s (k40 nhiE80) |
B (- PEMlmE . D-H#8EE. D, L-a -l ) #1
Wk (KM . B . N-ZBESE-D-# 4 ) ik
T %) TR PR R 3 3R AT, T 7 X A e ) )
BE b, BREEVEIRN CH P RGAR ) AL BE3E i T X D->f
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BN &M Carban soiree 1vpe

e [l — s R — R U R R B e R AR 2R 2 AR BRI AE AW CD I 22 57 i 3% ( p<0.05 ) Note: Different letters represent in the
same column of soil or carbon source mean significant difference between treatments (p<0.05)
Bl A% 1 AR PRI W AR OGS (A ) K ARMRPRiE YR 6 25t IR WG EE (B)
Fig. 1 AWCD of carbon sources utilization by microorganisms in rhizosphere relative totreatment (A) and relative to kind of carbon

sources (B)
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Fig. 2  PERMANOVA of absorbance relative to sole carbon sources utilized by microorganisms (A) and ANOVA of absorbance

relative to kind of carbon sources utilized (B)
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Fig. 3 PCA of carbon sources utilization by microorganisms relative to type of plant
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Fig. 4 Heatmap analysis ofmetabolisms of 31 sole carbon sources by rhizospheric microorganisms relative to type of plant
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Fig. 5 Relative influence of environmental factors on carbon sources utilization by microorganisms
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Fingerprints of Carbon Metabolisms of Gourd as Rootstock and Watermelon
as Scion in Rhizosphere of Different Types of Soils — Characteristics and
Differences

RUAN Yang' WANG Dongsheng” GUO Shiwei' LING Ning'" SHEN Qirong'
(1 Jiangsu Provincial Key Lab of Organic Solid Waste Utilization, Nanjing Agricultural University, Nanjing 210095, China )

(2 Nanjing Institute of Vegetable Science, Nanjing 210042, China )

Abstract [ Objective ] Grafting, as an ancient horticulture technology, can prevent soil borne
diseases effectively during watermelon planting. Studies in the past demonstrated close relationships
between soil-borne diseases and microbiota, but it is still unknown how rhizospheric microbial activity
is affected by rootstock-scion interaction. The objective of the present study is to elucidate effects of
rootstock-scion interaction on microbial activity in the rhizosphere of watermelon grafted on gourd in
a variety of soils. [ Method ] Four types of soils were collected including black soil (from Jilin), red
soil (from Hainan), yellow-brown soil (from Jiangsu) and desert grey soil (from Xinjiang) and four
types of seedlings (bottle gourd, watermelon, watermelon grafted on bottle gourd rootstock and bottle
gourd grafted on watermelon rootstock) were planted in the four types of soils, separately. Rhizosphere
soils were collected after 45 days. The BIOLOG method was used to explore differences between the
treatments of the experiment in soil microbial activity. [ Result] Two-way PERMANOVA (Permutational

multivariate analysis of variance) showed that soil microbial activity varied remarkably with soil type (R’
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= 0.534, p<0.001), and significant differences were observed in utilization of microbial carbon sources
between grafted plants, i.e. grafted watermelon and grafted gourd (R’ = 0.075, p<0.001). The treatment
of watermelon was the highest in comprehensive utilization level of carbon source by rhizospheric
microbiota, and followed by the treatment of grafted bottle gourd, the treatment of grafted watermelon, and
the treatment of bottle gourd in the end. Principal component analysis (PCA) also showed that rootstock-
scion interaction had an influence on microbial carbon sources utilization in different soil types. Heatmap
analysis further demonstrated that grafting varied the microbial utilization of 31 sole carbon sources. For
instance, the microorganisms in own-root bottle gourd rhizosphere utilized less carbohydrates, amino
acids, polymers, phenols and amines compared to own-root watermelon and grafted plants, whereas they
utilized more carboxylic acids such as vy -hydroxybutyric acid and « -keto butyric acid. On the contrary, the
microbiome in own-root watermelon rhizosphere preferred to metabolize more carbohydrates, amino acids,
polymers, phenols and amines, but less carboxylic acids. Compared with own-root watermelon treatment,
grafted watermelon showed a lower absorbance level of various carbon sources such as carbohydrates,
amino acids, which suggested that rootstock-scion interaction changed microbial metabolic pattern in
rhizosphere. Aggregated boosted tree analysis (ABT) proved that soil available nutrients (such as readily
available potassium and readily available phosphorus) were main influencing factors of carbon utilization
by microbiota. [ Conclusion] Both soil types and plant types can affect microbial activity in rhizosphere.
Rootstock-scion interaction varied microbial metabolic pattern significantly. This study evaluated responses
of microbial activity in rhizosphere to rootstock scion interaction in different types of soils, with results
which may serve as theoretical basis for control of soil-borne diseases.
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