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Abstract

To screen specialized yield-increasing fertilizers suitable for the cultivation of Morchella, nine
different fertilizers were applied to the soil before sowing in this study. A comprehensive evaluation
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was conducted by measuring the yield and related morphological indicators of Morchella and
combining with Grey Relation Analysis (GRA), using a non-fertilized treatment as the control. The
results indicated that different fertilizers had significant effects on the yield and mushroom mor-
phology of Morchella. The nitrogen (N), phosphorus (P) and potassium (K) fertilizer and potassium
dihydrogen phosphate (KHzP04) treatment showed the most significant yield-increasing effects, in-
creasing yield by 35.96% and 23.86% compared to CK, respectively. GRA revealed that NPK ferti-
lizer, KH2POj4, rice husk biochar, high-potassium nitrate-sulfur-based compound fertilizer, amino
acid organic fertilizer, and potassium fulvic acid had higher weighted correlation coefficients, indi-
cating superior comprehensive traits. In conclusion, NPK fertilizer and KHzPO4 can be selected as
preferred fertilizers for yield-increasing cultivation of Morchella, effectively enhancing yield while
concurrently considering mushroom morphology quality.
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1. 5|18

M B (Morchella Dill. exPers.) & 2 It B J& FLH U GEAR[ 1], &2 — P E A S W 2R R
PR ERE. EIEE &SRR REYR. TRy, HRIEEESE . KRR TR, PR32
[l N 19 B ) =52 (2] [3]. RIS IRAREE 2B F R W, L&A 2 M A EYER Sy, BA LR S
I PUEDT b, PUWE. BUBEE R FRIAEEZG I DhRe4]. IR AR . i, EIRE
CBCH TSRS . RIRBUE IR B iE “F-P” S F5]. M 2012 4, FRE2EAEHE A TH#
B e 3000 BiEE 30 A RET[1], 10 SEMEIEK T 100 4365, B XA 4 E 20 AN E0. AR, 2F
FLE B AR AL ZE P2 R AT AR AR P2 AR L SRR SOV 5 4 ), AR R R 6]

A B ) e R S O AR B R S TR R RCR B IR G ol I AR A 3 TR BRI A I 7R A
gy, ATRFEREERHENRESME7]. BHAr, BSOS E IR 5 R 7 T S 5
R, T A AR SR T P R IR A S M R A . Ik, AR S AR X 2 A R R LA 1
PRSI 9 FRAEAL8] [9], RGELAL 11X 9 Fft JEURh i FH X 2 b B 7= B AN i FE O i, 2 F R R
T 00 3 S R B = 1 B T AERE, DA 2 B e Rk B R A 3 S 5 R AR AR A

2. MN57EE
2.1. AR

A2 T B R S Tk 2E I B (Morchella sextelata, Mel-6), HITT 545 H [X e BA A< VB2 F 5T Al 412
i, BRI ARSI . ek . BARK. B E 5 E(18-18-18). FHMRIEEAIE .. IEMRA HLAE.
IEISTRAT. B AT . THIRAT IR, R TS RAEMRE AR A TR,

2.2, Rt

IR A SRR R BENL X H e, 5% 10 NMEEL9 AR +CK), M43 3 REE . S/MXH 6 m?
(Smx1.2m), XALEHE 40cm iLiE. TREFET 1 K, % CE Sl e =[8] (9], B AERH%E 1 Bt
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ARSI RET 3%, FREILIEST 15 cm PRIES] .

Table 1. Fertilizer treatments and application rates

=1L ERERERE

EERE) Ab 3 Jiti FF £ /m?
AbEE 1 LEI 2kg
AbEE 2 ek 2kg
b 3 FIARIK 2kg
AbTH 4 B IE(18-18-18) 10g
ALFE S TiF e 25 v 0 4 TR 30g
A 6 RIEMRANLAE 5g
Qb 7 HE R 32g
AbEE 8 iR — S0 30g
AbEE 9 T B A it AT 30g
X CK

2.3, BIZEE

KB MRS, A EA 400 JT/8, 435 E LK. 7~10 RGBSR E 7452500 45/5),
i B R IRARE . ANRE TR TR AR B, WL E RS R, R 2 K, PRMEmEK. H
A IR 15°C~22°C, FSAMBTRE 75%~90%. F 3505 K R IR
2.4. ¥5EREME

F/NXCRIUG iR R S e i, (PRBmEESE R, B/0X%RE 3 2R sk, R
Hiptr RN EESREE, K¥. BE. BEERERER. KE. B5R. JBE. A SPSS 20 Bk %
PEIRBEAT HE A M G811 5 05 2 0, 37K Duncan J5iE#HT 2 B LB, SRR RBU(CV) kil & &1
R AR S M8 B o
2.5. IREXELE DT

Table 2. Trait indicators and weights

F 2. BMRIERRINE

s HARFEFR LY Fabrt o
X1 5 75 2 5 (>/m?) 0.2 NRAGEEY 7S
X2 i 405 77 B (g/m?) 0.3 NAEEELS
X3 1 i HE E (g) 0.1 R
X4 # 35 K B (mm) 0.05 NRGEEEE 7
X5 7 35 H.4% (mm) 0.05 NRAEEEE D
X6 7k 55 )5 ¥ (mm) 0.05 NRAEEEE D
X7 T (g) 0.1 Ak
X8 i A B (mm) 0.05 SAREELN
X9 # B 4% (mm) 0.05 ALY
X10 2k 4 JE FEE (mm) 0.05 ALY

SR FAHFH(2025) TEBAT IR ORIRBE /3T [10]. U= B 5@ LR, fiEmfe. i

W
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N5, LEIEbrm KMEMES B TEArBE R T L X GRS &R i 5T
e AT IR . ey, o2l 3 (X 1) S5 M ™ B (X2) A L £ 791 (0.2~0.3) DI HL B3 e AR 1 7 R R
A IRPE IR (X3~X6) A H K 2.(0.05~0.1), PRIIHLFZMAE R TR di e s[RI T 37 PRI R I, 3 R B e b LAl 2 A
R TERRFE /AN, 206 03 1A DA £ PRI R i S ORI T 73 BE (11, ws WA SRR (XT~XT0) B E SN
SRR, AN 0.05~0.1. THERIK R B(p = 0.5) LANBORIE BRI W4 2), $ RIRFEHEF PN &
MERAEER 255 R -

3. ERESH
3.1. ARIAER 25T

BALFE P 5 PR bR AR T R BN 3.90%~26.03%, A H % 5 (X)) P (X2) s 4 B (X 10) AR
SERCRGEE 3)o RBFEIE. BER M. FEAREHESAIE B R m -85 HEE R, Hrh R ey
77 35.96%, HIEHEEIRE 27.27%. HARK. MR AEAYe ik LT B P2 AUR . TR 5, AHERET
MRHEAE . B RRAP AT BT a5, S RAT SRSAR L S AT IE eI N 5 R, 2 HUIER R4
B . N B, FLrP R IR A HUAIE . 8 5 T B0 A TR B g e A AR e 1 o

Table 3. Results of trait measurements for each treatment

3. ELBEMERNELR

st X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
RbEL1 894320 ?ézf 20.6+3b 7ﬁ1f 41456 7.5+22 %jf 5?;; 2%3* 23+0.6°
RhEE2 414214 fTégf 1?gf 71457 4%ii 9417 9.6+24° 3%3* 268+5 2048
RhEE3 42418 ?;ﬁf 2;;? 6%gi 45+8  9.1+09 léﬁf 4%ii 3%2* %if
ibEE 4 ‘mizyblggﬁf ?éf '?g; 4%@* 77415 104420 448+6 zgﬁi 24+0.6
REELS 60+ 12 %éif %gf 73;* 4?;* 92408 9.5+3¢ 4%;* 30455 1.94+04¢
WEE 6 63+16° zg%f ?éf 7;;i 3%2* 78416 97443 374+8 2?2* 23406
REE7 5343 822'151)* 2j§j 7&?; 42"8; 9524 lgébi 37549 zg'ii 34£1.010
REEE 58413 95?ii %iéjﬁ 7%gi 4zii 8.5+2.1 %éf 4%;i 2%;* 2+0.5¢
en wew U B T R s WS UG e
CK  55+30° Zg;if 264+ 7° 7%1* 4%ii 8821 11+4.1° 422* 2%2* 24407

BREH 2603% 1941%  9.49%  3.90%  5.65%  8.14%  10.05%  6.42%  5.66%  18.77%

T R HEERRON M = RdEET o Bl BT RREROR 2 EILEEE R, AR ARIE 97 BRI A AR B TR 35
AREER, NEFRRREFR p<0.05,
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3.2. IREXBEE S

ST I 2 TAE X A3 A BN B RIBR T, AR Fidt — 35 R FH K OGHRFE /3 iTis, 5 0 88 4y
MERGERS, HARZEARUT 2R, B3E H TVR 1 =E I R e R R BRI B 2 RS K RER
FEATEE R, FUBEEIAE. BERR AT, RESTOR. RHORIEm R A LA SRR G MLAC RS R X
PR R B R (3 4), RIXLACFRLE = B 54 A RO LS BARRC ) o SERRP= B IGAE 7 Lk s
B, BB AL A B A (10086 g/m?), BERR S AHIRZ.(918.8 g/m?).

Table 4. Grey correlation coefficients and yield rankings for each formulation

F 4. BEERFBRERKER~EHF

[y PIEIF L KEREE 77 (g/m?) reEHET
R 0.078 1 1008.6 1
R — S 0.075 2 918.8 2
FEFEIR 0.074 3 8123 5
T T 2 e 0 4 SR 0.071 4 825.4 4
IR A I 0.068 5 878.9 3
B B A 0.066 6 800.5 6
CK 0.065 7 741.8 7
TR 0 ot 0.061 8 574.2 9
Tewt 0.058 9 543.6 10
BRI 0.057 10 641.4 8

4. WL E54%ip

AT FUE I H ARG 5 K GRS & RGVFOT 1 9 FhILRLGS 2 I B 7 B 5 w6 T AR F 308
LR, FUBEAAL S BRSNS R w7 R IR, W AE AL R A AR R fe i
Rl e REISCIRBE I WA REAT AU ER & ZYEIRTE S, S —SRFR VPO AR IR, &M+ & B ey
MR e 5 BRI T T B — AR AR ISR & . Tt I 391 8 5 3B B A W LA S L B 7 B S i
(IR, D~ JH T 2t €0 e R e 3k B 4 T (R H R 24

E&WE

HEZ T AR T B BHITF & R 25 4100 H (HN'Y202207).
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