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WEFRANTFABSEH 5 KN E M IR E RS20

KRB, AR, B&, HEE, B, k%, 20 LB, 15, €884

el R 22 B YR PR T 2 5 A L A B (I o T i ) B e B 7 B S B Ol R R R ST R AT AT, B0 430070

WE  NEAWEFRN ST THMZE(Brassica napus)M FAE K BRBCZE B 9520, A A M B, ¥ EO0. 30
180 kg KoO-hm™ 34N A&, 43 58 CAKO (BB Z ). K30 (MIAS2)FIK180 (B 7 /L) 3N E 7Rk . FERIH, 40 Milik
B R 5 FOR TS A, R 16S-RNAR: R ey i 20 77 I 52 SR v PR e s vE 2. 45 R, ARSHIEAE R
ER MR RS 2, 5K, K30MIK1804 B4 & &) AR mi66.7% M 158.3% . AN E IR T, Msgnt &5
R AR RS, RS TAR Rt Al s s . RERE . SRBEAEM I & B 2 B3 AR, mSH L%
R R E AR B E P R SR I PR A P 2 R, SKOAREEAR LY, R b B BRI A R 2 R R A
ThE, MIKI0MK 1804 HE 8] TG I B 22 5, (HIEFEK MR FEME b, K30 FRR I 56 KM BBtk o B3 hn T i =2 - B
P | J(Proteobacteria) A% 3= B2, {415 3% 52 ffu 1% F:} (Xanthomonadaceae ) 41 i i 3 & 48 . it FH 44 AL J5 4 T L L D) 246 7% 7 B,
B T S E R S A A AR o I E o i e R B MR S DR R BT, I B bE 2EL oy (RT VPR
TERE . SRVERIGERD ) 4000 8 LA S i TR AR R0 I R4 B B 0 LR A R ) oG BER R . £5 BRI, MEER 2 v S A i)
VIR R, TR R YRR S50, R MBS R R A R ARG ANE SRR B A M e it

BRI,
KEIE  HETR, WS, WERRUEY, SSLEE,

R, BN, EE BEEE, RS, skeEve, /03, AR, (B, B85 (2024). #1E IFRRBL SHIESH A K

LR BRE YIS0, AR 59, 54-65.

- BR A2 E TEAE R ) M B AR, 25 K
MR SIS R TN P TS 1 22 b 2R T B AE YD (4 T L FCTA
Pt BF RN 525 [ BE Fk (Sohrabi et al., 2023), 7EHY)
EERGH BAEERE, W HHE Y E KRR )
e« SR B AR AR AR AR B 38 B B DA R B A A 25
(Furnkranz et al., 2008; Z:}, 2009; Qi et al., 2021;
Niu et al., 2022). HATHIBFTEINH, HHBRIGAEYIRE T
10 7 Bl LA A 2 108 8 52 0 T BT AL SR SRR I 2R,
AL E . RIESRRAFEN SRS R EDR R, B
S B HUHCE A BN 1R 55 AR W IR (Laforest-La-
pointe et al., 2016; Ritpitakphong et al., 2016;
Wagner et al., 2016; Chaudhry et al., 2021). t4h,
TP 15 £ A B ()RR PR AR 2 P e I BR T A ) e 1) B
K 2K (Li et al., 2021). HunterZ(2010)%} Lk 1 26

Woke H #9: 2023-06-11; #2252 H #1: 2023-11-02

FEH R (Lactuca sativa) i A 4FAE K A 2 P R
R R TEASFAEAR ZBORIARE, BRI I 2
FEMEA 22 R AOK, W AL RS . BT Ko A B
T B2 BRI 2 FEPE P AR o R
WPE 5 bR e % E 2 53 IE M ¢ (Mercier and
Lindow, 2000). &4 EAE, T F BITh e R (B
FE KA R bertE, YRR, BUAMAE R, AL
{1y A0 R AN T PR 34 DA R e Joi 2HL e 58 ) [R) A5 4 52 Wi - o
Tl A=W % FE ARV 45 14 (Reisberg et al., 2013; £
P45, 2018; Gonzalez-Teuber et al., 2021; Mo et
al., 2021). DK, AT TE £ S HAE, HE
VA R RCE Y4 i (Wagner et al., 2016).
RN A R, R S 2 B E D)
ARKREIRE, SUSTEYIAERIAEE, 3 52 m - Frig

FE4TH : E 5 E AR 4 (N0.32072680). [H 5 # 55 4 i1 %1(No.2022YFD2301405 )il 1 o 5 i 5 A RHIF L 5 % 4 3515 4 (No.26620-

21ZH001)
* WIRAEE . E-mail: rentao@mail.hzau.edu.cn
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A REVE LSRN D e . XA (2021) B T IR, A
H ARG T RS RGP PR A )
ZREME . R A A B it b () AT, RRRE I
fik7K#&(Oryza sativa) 13 3£ (Spinacia oleracea) i
BRid e 2 R L KR F B (Venkatachalam et al.,
2016; Darlison et al., 2019). WA LI, A it
B &b 3 R K # (Hordeum vulgare) . /s % (Triticum
aestivum) LA ) K (Zea mays)H- i A= ¥ 41 ik 2 =
#/(Xiong et al., 2021b). BRI F, T HtE AL I
R AE P 2 ) AR B AN A

PREMEK KB REEFRTRZ —, X
THEY I 2 i s AP o 40 A B 224 F (Hou et al.,
2019; #H3CHF, 2021). [FE, SEEDESTEDI PG
R AR . Zhang®5(2020)#fF 70K BH, Jiti 4
3 BRI S (Brassica napus)#E A% K. R
WAV RS 5 A R DI, T 32 & e
YRk A Joi A8 AT A S 15 e R T s AR P R
ARG R? BT Bk i) B, A 5T DL SE i 5
PR, LB A E B E TR O T B AN R DL A
BRFE ) NSt B R BEAR, 45 A baid kW e i
BWFHEAR, I E TR T R AR
N T 55 M P o 2 0 2 ok, DA g 3 et it A 3R 428 1 4
BRI D 2H e B AR

1 #MH5ERE

1.1 R SHR

X5 T-20224510-12 H 7R b4 B i e ROl K 2
R (114°21'21" E, 30°28'10" N)i#4T, 0-20 cm
B2 B A R pH5.71, A HLF32.1 gkg, 4
%.0.88 gkg”', H A E15.2 mgkg, I R 49.1
mgkg™, B %0.48 mgkg™, JE T s = 145
(Ren et al., 2013). 58 U7l 7 AE Y N 757 (Sorg-
hum sudanense (Piper) Stapf).

1.2 Rt

RIGRH B B B, e B SR AL B (5 5N,
30F1180 kg Ko0-hm?). A4 et a /1 isnt
A Er R R AER, BAT4HIE SLKO. K30AIK180
SANIEHG AT T S 40 8 TR o R
W R AR . AR AR E S, AT

X A 920 m?,

FARFRE . WEAINAC A = AR A, 5 3180 kg
N-hm2. 90 kg P,Oshm™?H19 kg Na,B,0;10H,0
-hm?. BHR AR A AR R (N 46%). i B R
(5 P0s 12%) A (K0 60%)FIHl b (%5 B
1%). FALFE AL AR ZE AR L5 N 6:2:2 (vIvIv),
30, e AR S — R PR i

Atk ¢ (Brassica napus L.)i A o495,
KB MRy R TR . T10A1H &M, &
W16 5 1 B A 4-5 )7 ik B A4 — 13 S 4 1 7%
BRI, B R1.125%x10°hm™2, R X
AN BARY X, ORI P R R AR S, 7RIS
REREH, BT R AR (L Ik R e RN B
¥ S ) HA R FH 2 M )RR A TV

1.3 HhAHRXESTLE

TE I SAE #AB R J5 HEAT I Py R o SRR [F)4H°8 otk
LR BIhSE A E B 2 2 (1), S% Copeland
£5(2015) 1773, TEREAN/INX N BENLILEL 81003
PERE AR, 13 JC B BY 0 BT U vk R R A B R 2E R
R IR AT, VK FRGHE B 5256 =
AT 5 B85 o A R SEAS = 1 Fr o 24, —
FOEG I T—80°CUKFAIRAT, LA BRisi A IDNAFEIX
PAR I il PR T E, 55— A T R B IRI E

1.4 MARIERDZE

(1) MR 425
Kty 1] S0 = R i BN A B RS I B A S

KO K30 K180

BL AN Lt R A 0 e S A R B AT
KO: 0 kg K,O-hm™ K30: 30 kg KoO-hm™; K180: 180 kg
K.O-hm™=. Bar=5cm

Figure 1 Phenotypic characteristics of oilseed rape seedling

leaves under different K fertilizer applications
Bar=5 cm
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Bl B B E AR FRAR B, #1185 ] Image-proik
PR R AR . PR SE RER  — o =, B
B W FH 325 B I 2 5 U AR A [ A B D[] — r
B, R SR Y R R R, BT
A0 AU T EETH, THREARILE BE(RBTT,
2021). LA IR fr, £E105°C T R F 3047 B,
60°CHtTZfHE, HREIFCEM FTE, A TERR
AR F TR BRI A3 21 i 28 55— i P o & sl
SE, BHEER01A)I Tk, FHAASHIM F F4kK
BRI, BT, SR E TR 50 mLgEAR
H1, IIAN20 mLERE30F), U S 10 mLG
Vel Bk R i, K bedh e Bt 5 41200 uLSE
HOFAE, ARG 2 O R E & (W1)WPCRE
h B EFRE(W2), RS E=(W1-W2)/2S.

(2) ™A 5

W IR TRE B OB R, IR K TL(2017) 1 7V
{58 FH S LGy 0 i TR L RERE L SR AN E A
FEHATIE . fE-80°C N R A7 £, % I8 48 5
(1995) 1 751, A FH 2% Ly W7 = v o ik v S v 1k 2
H&s.

(3) M AR e

W HETFE B OB A, R HSO04-H0 B A &, H
KNG BE TR E S & (B H, 2000).

1.5 MERHEMEDNAIRIIL R 16S RNAEES
BENAF

FE TR K —80° CUKAH o OR A7 BOFFE ity FF B Ot R, i
#&the E.ZN.A.® soil DNA Kit (Omega Bio-tek,
Norcross, GA, U.S.) it B3 45 12E 47 i S - Bl A4 P i v
K BE R 2 DNAJHAR, I 38 3k 1.5% 53t i B et e R ik ik
AT IR o T AR SR A R L KR 16S RNAZR i
J 51 55 20 A 5k R A0 (R AR R s, R et A =G
PCR AR AE1E £i5 447 ¥l (Jiang et al., 2021).
fai 1 = 2, X4 16S RNAXE K V5-V7 X #E47 2%
PCRY 1. 1%y M H 51 %799F (5-AACMGG-
ATTAGATACCCKG-3')f11392R (5-ACGGGCGG-
TGTGTRC-3')#E LA T e BiA2 7 ik 4T PCR: 95°CHil
L3534 95°CAEE30%), 55°CiRk30Fp, 72°Cit
A5y, § 27 MEIR, B T72°CREAH1053 8. 285
15 PCR= AT S5 250 9 18, {1 51 ) 799F
(5'-AACMGGATAGATACCCKG-3")11193R (5'-AC-

GTCATCCCCCCTTCC-3){E L T e B FE 7 FR k47
95°C Tl AL 14: 34 %f; 95°CAF14:30%>, 55°Cil k30F),
72°CHEAH45F), F 3513 MEH; H&J572°CIEM105
B, FH 2% NE B R A LK 23 B3R 1 H AR PCRA= 4,
I HAxyPrep DNABER #2571 & (Axygen Bios-
ciences, Union City, USA)#t—S4lifk, K 4litkr=4)
EEFEFHFEYHRAE, FHNlluminaz & ffiNovaSeq
PE250-- 5 #EAT il 2y

1.6 BEGIHSEYVEREZNHT

fdi F fastp MFLASH¥ A BEAT B # A48 . B T BRIA
Z4, {f FUSEARCH H [fjunoise3 i 17 Lokt F e I
£ ASV (Amplicon Sequence Variant)=EE 3£ . 3£ T
Sliva 16S rRNAZJE K 4 2 (v 138), {4 H Vsearchsy
KR ASVSHEAT VNN 73 e o FBRVEREAS B i
CRARRIZRLAR 31, TR b =5 B R AL AR o =
B, HEAT NHREE 07 . AlphaZ #EMEAE Fvegantiit
HZFEMETR %, 1 FIRELEasyStatiE 4716 56 A1 E & .
NMDS (non-metric multidimensional scaling) £ 1
HEF 4 41, 18 F R phyloseq it 17 #0484 1, 1 H
ggplot2ii T4 . 43 B EHETASVA K- HRE
ggven#:iill . #E VA 2= SR 4 H Rl vegan H ffadonis
BEAT 2 JC BT 2 b . IR AL R BT Bk 104 T
FE S5 (Rt AT 0t Fee A It JEE LA
others, fii HRtlggplot2idi T4z K. TRy FKF
it IRt ggternik 4T = Jo Kl 2: 1 . £ T-Spearmanfi <
PE|r|>0.6. P<0.058k i ¥ i 2k A7 AH ¢ 4 WY 4% 1 73 A
187 FH Gephi-0.9. 2 11 25: il 9 2% & LA S v 5 i 2% Jg 11k
2 B PEIR 2 0 = A SRR AR G I, 8 TR corr.test
THEAHIR K R AR A R B R 2 5 A
mantelt& 3. 1§ FIR@vegani17RDA (Redundancy
Analysis) % HT F1IVPA (Variance Partition Analysis)
GIHT o FLAR M 3 45 L3548 FI Microsoft Excel 2016514
BHATALEE, FIFSPSS 18.0% 31T 481t #r, KA
Origin Pro 8.58HE .

2 HRSWR

2.1 AERAERAEXHIEH FEKRE
TSR R R 2 B PR A B s, ELRE S
NEFRE RGN, o F e B R i e (R 1), 5 A
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AL (KO B, K3OATKA80KEFH - 4125 B 3 T 12 1
66.7 % F11158.3% . £ I I il FF A1 S5 32 52 1 Joh = - 114
FAUEA). SR FE(KO)HIEL, HEAT 5 e F
- E A R P 2 36 5190.6% A166.1%, 11 S FL % &
) Bt 5 O D O S A . o B iy S M 4
Frah, SR (KO)AH EL, it 84 5 P AT I P B AT
FIVEPESRE . TR A R R P N7 .0%
9.2%. 4.1%H17.3%.

22 HBERMHFE#HESE5MRREMREEX M

T B2 5 I R 3R A POIR (R S o A 45 SRR T,
TSR AR A B S A TR A RS R
RS EULEH & EEEFE DM, XA 5
40.61. 0.89. 0.83. 0.87LL/%0.78; 5t fL& %
SRFEFMK, HIRREON-0.67. MAL, R Fr
oy AHBAFAE B35 IEAH GG R, M liEHE SRS
FEME S & SEWE S BLAH DG R 500 51290.92) 120.98,
I P G S R A R O R 00,92 (E12).

2.3 FEHFEFRL TR EIRE S
X A [ Tt 40 Ah B %) 9ok S P o A A AT v e
F, WP g R A R 0l R 5 IR IR 1 417 754 %
reads, VPR FEA118 1465 reads. PLI7% M —
MK 7 B R R RASY, IR ASV T 51 AT PR i
FE, ZBRVEREAT B ) 2 i SRR 2 KL fA reads 7 41
Ji, 1931 352 607%reads, R IIFE195.4%,
AR 5|2 7011MASV.

BT PS5 5, 23 vk AN [F S FRR LR 2
I BRACAE PR 2 A 1 45 ZPielou_evenness. Rich-
nessbl & Shannon (EI3A). 45 BRI, MadH 2 it m

R/ AFEMETRRD R R RS

TSR PR AR M) VA K E E (richness ) Fl ) — 1%
(pielou_evenness), 54Nt 8 4b#E(KO)AH LL, #7877
AN (K30) AT 78 2 AL FE(K180) I a FEME B & .
1 FFI NMDS & 4 4> #7 Al Anosim AR ALl 14 43 17 (€1 3B ) gk
— 25 B AN [R) B8 R0 il S PR A AR ) VA 1)
Ze e VERUARALE . S5 IRSRIH, AR S FRIRG T e
- o o 2 0 B % ) 45 78 B % 25 R (R*=0.676, P=
0.004), FF H At 4b 7 (K0) 5 K30 FIK 1804 £ 1] B
AN o eAh, BRE FRAN R AC TR (K30) B 74 18] 1) 25 B
KT 70 2 (K180) LA K& Al ik = b #H (KO).

VenE gh R iR, KOALEE Ryl i bR A= v i v
RASVH F />, K180 H FASVH i %, [
HHEH =R IMASVEE MG, HEFAASVEE
B0 A & B 8 i 3 hn (13C).

24 AEHEFRRT THERSEDEM

T PR AE R R 45 R B, SR BRI A
PO TR T JEEER T LA B 155
(El4A), M, fEKOALEE FARHI TR E 5%, T
FHX - FE IR 97 .4%, 7 = T K304L # R [1136.0% LA K
K1804b 2 F11131.7% . 3t — A8 F = - o Rl 4 2
AKE R bR AE L (B 4B), 45 SRR, HE
PR BHEKOAL A s £, T AR /b Hh I 7EK30F1K 1804k
Hrh; %R RERHEK30MK180 4 3% & 4 .

25 FEHEFRI T MM BRI ML
ER

ARV E FRARDL T ith = it Bl A P LB 4 45 3L (115
K2)wor, BEEMIEH &N, W=em bR ey K
2 BN, T X 2% P R R AR . PR IL AR Tt A e

Table 1 The phenotypic traits and biochemical parameters of oilseed rape leaves with different K nutrient status

Dry mat-  Leaf Specific Waxy Stqmatal ACt'V.e Soluble  Saccha- Fructose Starch
Treatm K content . . density (num- protein  sugar rose

o ter weight area leaf weight content content  content

ents (%) ) (cm?)  (mgcm?) P (num- content content content (%) (%)

9 9 (Mgem™)  persem?) (%) (%) (%) ° °
KO 0.35¢ 1.09b 335b 42a 223 ab 1630 a 146a 89c 43b 51c 16.3b
K30 0.61b 1.33b 382b 44 a 306 a 1449 a 145a 159b 7.3 a 109b 206 b
K180 0.92a 1.86 a 508 a 44 a 188 b 970 b 16.3a 203a 94 a 14.2a 259a

ANF/ING FRER R AN RV B8 FRIR U0 18] 22 504 525 7K P (P<0.05). KO, K30FIK180[H 1,
Different lowercase letters indicate significant differences between different K nutrient status (P<0.05). KO, K30, and K180 are

the same as shown in Figure 1.
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K content

. K content

Dry matter weight

Leaf area

Specific leaf weight

Waxy content

Stomatal density

Active protein content

Soluble sugar content

Saccharose content

Fructose content

Starch content

- Specific leaf weight
- Waxy content
- Stomatal density
- Active protein content

Soluble sugar content

Saccharose content

Fructose content

Starch content

B2 AFEHETRRGL TS R B S A S BRI R i
*ORFIR A BN TE0.05. 0.01/10.001/KF EZEFRE.

0.2 0.4 06 08 1.0

Figure 2 Correlation between leaf phenotypic traits and biochemical parameters under different K nutrient status

* Kk
i

B, T et R b 2 0 E AT R g i o # . %o
W0 4 5 i (10 BE AR O 2 B R AT 45 (95), AR BLKO4k
BB T RO SR BE AR N, T S R LR
K30RTK180 4L B it 5 17 s AT 5 L (138 I, 49 i 2
SN/ ER 2

26 AEAEFRATHEHREMRERIH

PRI o2

Mantel test&i SR, IS bR e 41 5 mp

VETERE. RERE . BB DL AR B B R E AL (EI6A).

{4 i 7C 4 23 # (redundancy analysis )& 7t HBris A4

ﬁ?@)‘(ﬂ‘ﬂﬂ#%ﬁ”‘fﬂﬁﬁﬁﬂﬁfh, SERKIN, KOALFEF
SRR A R S S AL AR RIE AR G OC &R, 1M

and *** indicate significant differences at 0.05, 0.01 and 0.001 levels, respectively.

5 AE A A B A B A OC, M S 45 SR A
(KI6B). HE—35 7 Bl SE i bRk AE MR K P AR =
FERT20 (P Fh 5 i Fr R B MEAR A GG &, 45 R %
B, TE4HH 2 Ab P (KO)Hh 5235w 4R 10 35 PR i 1 Bt 5
J R BEANE R A B SR U G, T /EK30ATK180
SO T %B’J%w&%nﬂ'ﬁﬂﬂ#?%%ﬁ%E
FHK(KEIBC). RNy, . AL, RS
HGERD O 8 5 MM BRI AR A e B s o i
J&, JBIEVPAG TR, R A% T BRI AE M
W ISEIE R Ty 454, Ry S5 K S 800 T Rk
WIRETE G5 O R R T N 6.5%, 1 I 4143 2 Hon)
BRI A P v G5 1 1 A R B 37.5%, T & SL R 1 il
2 40.2% (KI6D).
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A Pielou_evenness Richness Shannon
8 a a i a
08 a a 600 5 a
0.6 - 41
400 b 3|
0.4
24
b i
02 | 200 b
0 0
KO K30 K180 KO K30 K180 KO K30 K180
B . C Ko
14
A J
N
0
[a]
=
Z 04 °
] d e
o KO -
» K30
-1 * K180 833
-1 0 1
NMDS1 K180

B3 AFHE IR S bR R 2 A
(A) ™-Brgl i 7% Pielou_evenness. RichnessfiShannonZ £t 5 5(A [F/NE 7 BF 3R - Ab B R 22 57t 16 3% (P<0.05)); (B) MFra
EREVEBLREYE; (C) W BriiEAmplicon Sequence Variants (ASVs)73 4. NMDS: PR BB R R (E B iEAL; KO, K30F1K180[H &1.

Figure 3 Diversity of phyllospheric bacterial communities in oilseed rape under different K nutrient status

(A) Pielou_evenness, Richness and Shannon diversity indices of phyllospheric bacterial communities (different lowercase letters
indicate significant differences among treatments (P<0.05)); (B) B-diversity of phyllospheric bacterial communities; (C) Distribu-
tion of phyllospheric microbial communities Amplicon Sequence Variants (ASVs). NMDS: Evaluation of rank information for dis-
tance values; KO, K30, and K180 are the same as shown in Figure 1.

A 100 B K30

Acidobacteria
Actinobacteria
Bacteroidetes
Chlamydiae
Chlorobi

Chloroflexi
Deinococcus—-Thermus
Firmicutes
Fusobacteria
Gemmatimonadetes
Nitrospirae
Planctomycetes
Proteobacteria
Spirochaetae

75 1

Actinobacteria
Proteobacteria
50 Firmicutes
Others
Bacteroidetes
Chiloroflexi

Relative abundance (%)

25 1

anthomn onadaceie
S J

W <©

KO K30 K180

B4 ASFHE TRROL N b3 P A AL
(A) TGRS BRI AEMAL R (B) ARIEHE FRIRGL R R FAF (40 23 A7 (158 Rl AN 74K/ AR =2 FE W, LTI 90K F
#ifh). KO, K30FIK180IH &1,
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Figure 4 Phyllospheric microbial composition in leaves of oilseed rape under different K nutrient status

(A) Phyllospheric microbial composition of oilseed rape at phylum level; (B) Distribution of species at the taxonomic level of
families under different K nutrient status (circles and font sizes are mapped based on relative abundance, colored by phylum
taxonomic level). KO, K30, and K180 are the same as shown in Figure 1.

KO K30
6 10
) @ 81 @
2 2 g ;
34 g o g 4 T
c c c M) ]
=] 3 3 P
e} Qo o H
s’ H $ 44 s — T .,
<y 21 . o — e g 21 ! i 3 ; .
- R i 1 . - 2] — ' : 3 ¢
0 T T T T T 0= T T T T T O0-—r—T—T—T—T— T
0 5 10 15 20 25 0 2 4 6 8 10 12 0 2 4 6 8 10 12 14
Degree Degree Degree
B5 AR FRRIL R BRI SE BN 4 L5 A 04 AR R 5 R

KO. K30ATK180[El1.

Figure 5 Phyllospheric microbial co-occurrence network and node and node relative abundance relationships for different K

nutrient status
KO, K30, and K180 are the same as shown in Figure 1.

]2 AFEFETRRDL R H B E I BLN 2% 8 1 2 5

Table 2 Phyllospheric microbial co-occurrence network pa-
rameters for different K nutrient status

Network

Treatments Nodes Edges density Modularity
KO 100 789 0.159 0.650
K30 138 390 0.041 0.912
K180 174 536 0.036 0.915

KO. K30F1K180[H 1.
KO, K30, and K180 are the same as shown in Figure 1.

2.7 whHt54ie
271 FAREFEFRATHEHRRENEEEH
=5

it A A SR LA AR ML 2R 7 P g B R R B A M. B
B I AE B B OB AR B AEROIRES, SR E R,

AL 96 T Tt A 6T P s Gl A= 0 B Wi 1) D AR B0 R A IR
(Zhu et al., 2022a). Jifi ZUE FFAK 1 7K FE -3 1 48 B 11
Z PP & ¥ (Venkatachalam et al., 2016). K3
i BT 75 4 (Sorghum  bicolor) i - Py 40 i A1k P9 2E
(T 3R (Sun et al., 2021), i & i AT £ 8 0
I A 5 A6 L0 L AT J& TR TR ARG =F B2 (Xiong et all,,
2020a). SULRML, HA TR, IRIERILEE
ik 7 BR3E ¥ (Populus euramericana)trig 2 ¥iE
oz 1 (Tao et al., 2022). HUL™ W, H AW
Fi. % LAt A5 PR e P s ma oy 2, BRI
NI A BRI Z R . AR, 54
Tt B AL FEAR LE, it £ A LS PR AR ) 2 R S R
i, T /EK30FNK1804b 3 ) TG i 3 2 5+

AW T, ANt B AL B S I P SR B g
PRAEAR (), I SRR AR Y, R A A
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Figure 6 Relationship between leaf traits and phyllospheric microbial composition in oilseed rape under different K nutrient status

(A) Mental relationship between leaf phenotypic nutrition and phyllospheric microbial community structure (* P<0.05; ** P<0.01; ***
P<0.001); (B) RDA analysis under different potassium nutrient conditions; (C) Correlation analysis between dominant species and leaf
phenotypic traits; (D) Relative contributions of leaf structure and leaf fractions to phyllospheric microbial community changes in oilseed
rape. CCA: The most important components affect changes in the phyllospheric microbial community; KO, K30, and K180 are the same

as shown in Figure 1.
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Potassium Nutrient Status-mediated Leaf Growth of Oilseed Rape
(Brassica napus) and Its Effect on Phyllosphere Microorganism

Yi Song, Hanghang Chen, Xin Cui, Zhifeng Lu, Shipeng Liao, Yangyang Zhang, Xiaokun Li
Rihuan Cong, Tao Ren*, Jianwei Lu

Microelement Research Center, Huazhong Agricultural University/Key Laboratory of Arable Land Conservation (Middle and
Lower Reaches of Yangtze River), Ministry of Agriculture and Rural Affairs/College of Resources and
Environment, Huazhong Agricultural University, Wuhan 430070, China

Abstract To investigate the effect of potassium (K) nutrition on leaf growth and phyllosphere microbial community in
oilseed rape (Brassica napus), a field experiment with three K fertilizer application rates (0, 30, and 180 kg Kzo-hm’z),
referred to as KO (deficient K), K30 (insufficient K), and K180 (sufficient K), was conducted. Typical leaves were selected
to measure the phenotypic parameters during the seedling stage. The composition of the phyllosphere microbial com-
munity was determined using high-throughput sequencing of the 16S RNA gene. The main findings revealed K fertilization
significantly affected leaf K content. Compared to the KO treatment, the K content increased by 66.7% and 158.3% for the
K30 and K180 treatment, respectively. Significant differences in the structure and components of oilseed rape leaves
were observed under different K nutritional conditions. Leaf K content exhibited a significant positive correlation with leaf
area, and content of soluble sugar, sucrose, fructose, and starch, while it showed a significant negative correlation with
leaf stomatal density. K fertilization had a remarkable impact on the diversity of phyllosphere microbial community. K
fertilization led to a significant increase in the diversity index, while no significant difference was observed between the
K30 and K180 treatments. However, the K30 treatment displayed greater dispersion in terms of community B-diversity
compared to the K180 treatment. K deficiency increased the relative abundance of Proteobacteria, resulting in an obvious
enrichment of Xanthomonadaceae. The application of K fertilizer simplified the bacterial co-occurrence network but in-
creased the interaction between high-abundance species and other species. A comprehensive analysis of leaf phenotypic
parameters and phyllosphere bacterial communities revealed that leaf sugar components (soluble sugar, sucrose, fruc-
tose, and starch), dry matter weight, and leaf area were the key factors influencing the phyllosphere bacterial communities
and dominant species. In conclusion, K fertilizer application influenced the material compositions of oilseed rape leaves
and regulated the microbial community structure. The establishment of "homeostasis" within phyllosphere microbial
communities by maintaining sufficient leaf K nutrition status might serve as a potential pathway for enhancing crop bio-
logical stress resistance.
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