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Bk CPrunus persica) 72 773 E P ALHE X ) 3% 3 RHZ FR M, 7E R E 42
Bz, PrEOR TG, SERMALY 5, TS, BB K
KESEPA BB E TR o R, B H AT Tk AT TR R b . R,
ARG LA AR M, TECRUE P AL BE A R0 A U A 5 g e 2
FFERE S, BE 7 4 M, GREBEMMIED 81 1: 1 (T, 2:
1: 1 (T2) 2: 1: 2 (T3) 2: 1: 3 (T4). BT LA F Z AR LL Bk
A KRB B AR A by, RFTFOR R AR KR B RIS, B BRI &
MRt — iR SR L. FERALERUT:

1o A [ U P E L BT Bk 2 B 4 B AR K R B RS2 . T1 A1 T2 Ak 2 bk
HAEYERIGIRSCR R A R . RelKE, MK E. R H BT,
WRHE T, M EEeEE ., N e E S R E ST AR . MR R ME
KARBURE, BREMIRARS, 4 FibH 2 MR SN ES . mamRE. Rk
B RTHER AT RAMRE, T2 A RO R, TIIRZ. 1E
M B RN R AR T 1, T3 A T4 MBS B & T T1 M T2 A3, Bhism A
M RGN (PSID i KNREF R (Fu/Fm) T2+ T3, T4 AHEEIFTCEE M
Z5, HEEZE ST T1 AR,

2+ ANTR) BB AR IEC LU T A X Bk 2 R 4 v oy P A OG AR BRI B SR . T3
A T4 KL A BTSRRI 2. T4 BRIk i il S A S &

ARG R, BRI TEEDEMCT TUM T2 403, JHER S EMATE N
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3. LR bpTR, ERgh A RKAANAE —EE N 2 AL, " LCRH
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ABSTRACT

Peach (Prunus persica) is a stone fruit tree of the Rosaceae family originating
from the northwest region of China. It is widely cultivated in China and has a yield
close to citrus, apple, and pear, ranking fourth. Nitrogen, phosphorus, and potassium
are essential nutrients in the growth and development of peach trees, but little the
studies on fertilization of peach seedlings are quite limited. Therefore, in this study,
peach seedlings were used as materials, and four treatments were set up while
ensuring the same total amount of available nitrogen, available phosphorus, and
available potassium for each treatment. The ratios of available nitrogen, phosphorus,
and potassium were 1:1:1 (T1), 2:1:1 (T2), 2:1:2 (T3), and 2:1:3 (T4), respectively.
By comparing the growth status and physiological and biochemical indexes of peach
seedlings under different ratios of nitrogen, phosphorus, and potassium, this study
aims to uncover its impact on the growth performance and physiological status of
peach seedlings, providing some guidance for rational fertilization during the seedling
stage of peach trees. The main findings of this study are as follows:

1. The effect of different nitrogen phosphorus, potassium and fertilization ratios
on the growth performance of potted peach seedlings: T1 and T2 treatments showed
the most significant increase in peach seedling biomass. The growth rate of plant
height, stem diameter, number of leaves, aboveground dry weight, underground dry
weight, aboveground fresh weight, and underground fresh weight were significantly
higher than the other two treatments. From the perspective of root growth, there was
no significant difference in the number of root tips of peach seedlings among the four
treatments. As for the total root length, root volume, root average diameter, total root
area and lateral root number, the increase effect of T2 treatment was the best,
followed by T1 treatment. In terms of leaf thickness and leaf surface area, T3 and T4
treatments were significantly higher than T1 and T2 treatments. There was no
significant difference in the photosystem II (PS II) maximum light energy conversion
efficiency (F./Fm) of peach seedling leaves among T2, T3 and T4 treatments, but they

were all significantly higher than T1 treatment.
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2. The effect of different nitrogen, phosphorus and potassium fertilization ratios
on the physiological characteristics related to stress resistance of potted peach
seedlings leaves: T3 and T4 treatments have the most obvious effect on improving
plant resistance. The contents of hydrogen peroxide, malondialdehyde and superoxide
anion in peach seedling leaves treated with T4 were significantly lower than those
treated with T1 and T2; The content of proline and total antioxidant capacity were the
highest and significantly higher than those treated with T1 and T2. In addition, T4
treatment had the best promotion effect on superoxide dismutase activity and
superoxide activity of peach seedlings, which were significantly increased by 40.4%
and 166.7% compared with T2 treatment.

3. In summary, during the early growth stage of peach seedlings, nitrogen
fertilizer should be applied within a certain range. A 2:1:1 ratio of nitrogen,
phosphorus, and potassium can be used to increase the biomass of peach seedlings
and strengthen their root development. In the later stage of growth, potassium
fertilizer should be applied within a certain range, and a 2:1:3 ratio of nitrogen,
phosphorus, and potassium can be used to improve the stress resistance of peach
seedlings.

Keywords: Peach; Ratio of nitrogen, phosphorus, and potassium; Growth and

development; Reasonable fertilization
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% 5 1] PEILA TR H AR
Abbreviation English Name Chinese Name
Fo Minimal fluorescence WG Z G &
Fim Maximal fluorescence = NG T i
Fy Variable fluorescence AIAR G
H>O» Hydrogen peroxide RN )
MDA Malondialdehyde A

Oy Superoxide anion B B T
POD Peroxidase RN eyl
Pro Proline JIH 22

SOD Superoxide dismutase A A B AL B
SR Superoxide radical A B 1
SSC Soluble sugar content CIRGR N s
T-AOC Total antioxidant capacity & HLEALEET)
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1 BTS

L1 R AR

Bk (Prunus persica) J&TEPEFFIEMEY), EETHE, £REGNT2
FHRS L, PO ZAE T . B 1993 Ak, FREB RS AR O
A 5, Ao e 2R — CATWISEaE 20190 BER A ACT IR S, A
X Bt B B L 1B R K o P 2 IR R O R B R O SR,
JeHEL Ky RS BRI, Hd, BTBUTEMN BN A R K EEXEKX,
NI ER S B AR Y B DR PR (RARSE 2023) . AL BE. R PR AR KL TR )
= REFEIFFUR, HMICH L B 2 A RAVE H . Bk, AwF7
CIRk gl kB bkl AERRAR A B R TEAN R ) U TG EL it A X v 2B KO
BN, Mk IER M€ S5 .

1.2 3CHRGRIZ

1.2.1 RENTREMEKE BRI

FRREMAEKEERREENICRLZ —, ERMNEFRTRPREELE
TIEM . FREA AR EMEAEN AN EEZART S, 25T HY
EREEWFZEENRE (IR 2022).

) 3 BEE AR R AR B X ok Rl e R R, BAE LR DL R
AFTE, EFFESR. MR, WS AE PSS . Y AR 3 2 m
SLLFJUR R AR A (NO3D: KZHuE )l LUE R B 32 sh i &
o BB FONREREAHYR (Chakwizira et al 2015, Ming et al 2020);
A (NHAD: — SRy DL E SRS ZORE A s LIRS A WA
ANE: HEPER] LA SR HUA, IR il Bk H B Ao 1 AL R Y
NHITHLE, RGBSR ] O 4545 2019); AR ERZl (NO2): TLAHR
AR R W, (HS— kY Cngis) 7R IR B = iR
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Fh U, BT AT DA SO AR R 6 R 2 X BB TR TR R (BKAR4SE 2018).

FERM AR, B AT DR EE R B A KA A A 4G, RN gt
REAEKFEE (XIMEE 20220, ERIKEM, AR AT U i sk
R NAE R, SRS M E (% 20200, ZE AL 8% R L
s A HEER N, TIRARMENEZ, SRFCREE TR, REREE,
i R, RS, WERERMBRAE, FEORSSMRE, HEEZE, EHRMN
R (LSS 2018, Fufis% 2021) . BEAMAEED A K A= Bl e
HEAER, w0 HAEEY P R AR . BERRY], AR
IR DA SRR (BT, i R PUSENE. BURTES CRERSE 2003, 1
HEEE 2022).

B2, BAERMOERKRE PlcE 2 OCEZENEM . ERM AL,
& e R ] DRSS, S m RS mm m AT, B R R
WifeT. B, WMRERMNL ZEFHEAL, o KRR & =4 U

2R

122 BENTRMEKE BRI

Bfe —MEENEWE R TR, SNRMIEK R T BAREREPR (H g%
8520220 B E LLCALEE T B . HoPOy e "B 2 TEH LI B B 2L 1
Bz —, MREYAERZBRELL T &AWL Z —. HPOZ: B
TR —FR AR, RAE G LEPEE S &S, EYA . PO4>: &
AP U O TENLR, R b S B AR R E R, A R
GBS —MEABRAN T, SIEEY MR E Y AR .
T AT DURERORE S IO B KA HLBE 20 i D9 o WL J5 BRSO AR (ARt 4
2018, PBEZESE 2020, 16 BERESE 2023).,

BEAE R I A K R 2 s 2 M EH, BFRRHERARKE . REHEEF L
FIFFAE . (R RIR B (REREE 2018, WG T4F 2021, JI 2545 2022).
FXRMR R KT RAEELW . BRI e EE 2 —, X T
T 6 JBE ) T BRI 20 B o B R A B AR A (Sergei et al 2019). [F), BERILS
SR A Z ARG RE, W ATP FIE R B BT & ORI iR A S A 54
RPN FRAMKEMEKZELEE (Wang et al 2014, Chu et al

2
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2018, Tantray et al 2020). BEFR KGR = = FECRM IR RAEKEZE, s
FRBOK > IR 1 RE T, Sema LA KA E o B AR 0 3E =i T DU EAR R
KA, WA R AR AR, 1G53 R HoAd R 7 i Re 7y, AT
HE SR A AR K R0 0 7~ & (Pan and Hu 2020, Becquer et al 2021, Zhu et al
20220, BEFXT R AL T R IE B R . R R R R B
PR — AN GRS, ERoE 1 RMGR B R IEH ITAEMZE R . AR, fE
SRS, SERAESF AR BERE 2 RIS A (PNERHEEE 2022) . BRI 78 2 LR
A LR BE R B AEZF oA AN TT A, AT 885 0 SR S f 7 B F o

MR R RE W AEEEYW. RLWEKMLEFERENRERM®
B, T ATP AT EMERS SN, MERZN, RuMEfyNAe, §
FUR S A KBS B 53 R AT (Meng et al 2021). B4k, BERIES 5 R9H)
BREAR, X SRS 5 AN A — e RS (R4S 2022) . I & i n) A
R Tk SR SIZ 0 0 R AT 2 48 i TR AR ) v, L Rt FH D0 T e 2 S BUR S I
TR

BEAE, B AR B BT AT — e RSN o I T AT DL S R 1 B R
PUFE. PURAETT, $evmm R HE R, ek BRI At SR S o B R A 1 4 R
(Pavan et al 2022, Olatunbosun et al 2021).

B, BEEARM KK IR B RN EEE B RGN, AR
WIERAERKMESE, FERBR. mrearffs.

1.2.3 MEXNTRIERKEL BHIFN

HEREVLHEREFR LR —, NTHEYNAKKE G EEER W
(GRALER 2023). BHEHMIAN S S ZMAYL R, il ris@E s, Bos
BRI . 4ERFIRARCT #5745 (Temilomo et al 2022). FHMIEITIRE R EX LL K
BT A g b R, R L BRI &AL (RSO SR 2023)
—EE T A AR (A, R BRS) FETHEY S, A EEE
BT BT,

e B R DA R SR PR AR RN v R BRI AR RT AR SRR PR AR
FAK, IR LREEMARA, MM "% (Kuzin and Solovchenko 2021).
B PR A FH X - S AN PR S5 5 W A R /DN jﬁé%ﬁ@@$ﬁ121i¥bn:t£§HEjj, /iyt
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IBIRLSE R, B I FEYE T (Moyin-Jesu 2018, Wang et al 2022).

FERMAEKKERIARN B, HIERAIAR. £RMLET, M35
THRERMAKR G s BEPEER. &k, MR UMEHEMRRNAEK,
FEINAR &R RS AR AR IR RE 77, R SR K 2 A1 355 R 2%% (Zhang et al
2020, Yang etal 2021). Ub4b, BHRREREBIEHEDZTHAEKMEE, BN
AR S AE &, RECEERRCE, IS EEmR I I8 70 & eag ) f A
PIEM R (GEEL%% 2011, (TRI%E 2016). ERRITIEN, SR T4k
MIEFERK R EAEEERER CURMK B 20100, AHFRERE, #R
2 0o BRE R A B AR 2 A R AR RS e, HET R B 45 AL, SRR St
(CEBE 20160, R AT LR S TS ME MG, AT a2 PR 3R 56 300 153
FRIITE TR D AN R A B (B8 55 20000, BhAk, 402 IE A s e Sk i bl
AR B B I IR R B IR, TG A6 25 1 80 A0 5
B OCHIEES S 2012) . (R SEAE I, #1300 T RS A KR & AL i
A G R AVER . B ER AT DL SR S A RSORI R FE /K 23 R 23, B I RS2
AR E RN R, FE, S ERIC R0 (2 SR ST RE A R R R, 42
SRS S AN L8 (Daoud et al 2020, Morais et al 2021) . 38 &0 4 7] LA 32t
SRS AR PR T AT R S5 i BT AR bR 10 S, FL o e U AT e 2 3 U S T B
(Wen et al 2021). 7EFA A, B 30T B SEI0 b SRt 475 G S MTE R .
BRI DASR v R S R BE AT A A, kD SRS AR AT SR K, AT B SR S R
WAMERTT TGS ) (2255 2007, B4 2009).

X R Rt — BRI . X R A T DA S R O R T S
ANGURTRE ST, H v AR R S, AT k2> DRI A B3 A8 A T 5 5510 SR S ot Jo A 7
B (Yasin et al 2018, Schmid et al 2018).

1.2.4 TR RECHEHE R

AT LU it B 2 18 AR SR AN [R) A KB BOR S R R 75 oK, & B G B
. FAEEH R R, DO B AR R RS AT . EUREAT B TC L R
PHEKEmME R GRES 2006, FTHE 2015). &A% B BT —Foo R
TERAE, WESEHMREAR, AKEE; mEHTE-HrRNE =R
R, WaXHEY I E AR, Fi, SEOEBFECLL, o LUR YA

4
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K. RErrsE. SeEmmRS (RBEE 2014).

A [] it ol 0 A K S ) SR AR S0 U ) R SRS R, ] dn SR S A KA R R
i ARAE, AEZE o A A TR EA AT, DR UG TR AR AN ) A K T 5 R
ATEHRCE . SOARYE L IRAE TR SRR i ol 0 A R S8 R 3% 5 3 R P e S
o SOARYE AR AR RS, R A - AR 75 20 (BN 2005,
RAFELE 2007, K% 2019).

ANEVEDST EE R R A A . B, Tk, N KBBERIEDITA
W REOR, W HEUBIE T (FwEE 2022, 5% 2023, KHEHE
2023), ARFFREM, YIREN 410 kg/hm?. BERR 4% 4 209 kg/hm?. £HAE A
180 kg/hm?2 i, W DU KR . GREMARBKE. G5, 1642,
BHEDHE 2R IS5 0 B I 75 SRR, R U 75 80 it P B . O e 9145
2023). HEBEHACLL A 1:22.1:1.8 B, XK & /= SRt A R i R gL
20100, HEBEHIECLL N 10 0.5 2 0.5 0, MR B m (B 555 2012),
i A0 SR A ) 5 SRAH X B3 o AN (B R 5 oo v Ul 1 75 SR B A [AD
9 L it SR B SN B 7 SRR, IR S5 S UL Tl 1) 7% SRR e 1 90 U2
AEME TR EE IR TR, HRZ S YAERKFIRE . &1E K E B HEC L
A DMR R A KRR &, e E R SRR (2, & EBEHE LA
AN S 7= B S TS SRR, IS B IE R B IR (Oloyede
etal 2013).

1.2.5 Heid A < R EE 5 55 IRUTSAE

PRSI — B T SRR A B SR o B RIS R R T XK B R AT
(B 75 B — SO R I AR SR . BRAR B0, & BAE KRAEFDE R 2 HTT . B
BiAA s AEIR. B g SRR R AR EZELUKF A E, ERIE
AHIE (Rl 245 2022).,

AR B0 25 K FE 7 R (A B AN B . A B AT LAHS Bk IR 4 1 R4
IS FMERCRDS, Byt AR KIS (FEE5% 2022). @MW IS
B, AR ORI R R E IR, BN AR S .

PR BRI TR EROR,  Ba 2 M B S 3 R0 2 B R 55 ) I 1) SR
A B T 3G DA R R AR A FE AT TR AR, B v AL SE R R R T (B2 AR AR

5
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2003). BEAXT BT SRELK, BRI DNAL RNA S5A% 8 1 5 2 4 iR 47
it ATP. ADP SRR WIR A EZA SRy, W IR RAEKMR LK EH
HEU (GEARAESE 2019). BERDO BRI T RBECR, MR EMAEK R F AR
W R TR G R —, LIRS M RO P, AR SR S R
FI/E (Ahmad et al 2018). UbAk, BEWIE 7 R — e o m gk, 4.
AR, XL G RN AR K AR B R T .

13ARBEIHRENX

PRAR TSI R T4, O TR (00 Tt A AIF 7 78 2 3 f B i S 7 e ot JES O
IR, PRI EAAEEE HEEMEIEA 2 RBLE, ADUASHF] T e )
B, ERBIRESHE B B RN EERAUE F e AR RE
FRIuE, HAE R ALEC L )Rk gh v AR AE A F R, (H2 H AR T
R &H e ST it AT T3 LU AT 55 o ANk 6 £ Bk SRR 25 1F R A AS [ B
H R, IRk TS A A B AE A AR bR, R FUAS [F) U A I TC B X
PREE RO B MA B TR ARSI, T 1% Y Bl Sk 4w AR A AE U 5K
MR R I R & B AL S A — R I dE 3



AN [ A P T it o Ak 1 7 A A B ) 5

2 MRS 755

2.1 i IEwr Rt
2.1.1 PR

EHEME (Prunus persica Batsch) 44EAFh 1 NRIEA KL .
2.1.2 {3 AE st

FTAZEIENIRER (EREN 46%), BEACAETAC > 5 H Bl S48 (4
98%) FIBRERET (EHEN 60%).

213 ZERATH

HBRL Wbs R (MASTER, HED. ML (FERE, HA. BHiZ.
Wik (Eppendorf, fE[E). BT KV (ADAM, #F[E). #t4 (AISITEL,
). R RH#i{ (Epson Expression 10000XL, HZA). WERIESI#: (MX-S,
HED. B0l (Eppendorf, f&[E). #K (THZ-C-1, HED. EEFRL (Victor
Nivo, 752:). SPAD ¥ (SPAD-502, HA). -80 ‘CUKFH (Thermo, EE). W
fil . MDA & &=l 52 W & (A003-3-1, B E &) H0, & &l W 7 &
(GO112W, ZR Mg B . HE P& T &5 2 0E A& (GO116W, R HA% 8t
O BEAEALEE (SOD) E N E A& (GO101W, FRMig i D, i
AP (POD) JEMEN & IRF & (BC0095, bR ZEEE). BItAMEE
(T-AOC) K& (GO142W, FrINkEHi ).

22 A
2.2.1 Bt ERIFE AR AL TR

VeORk H AR T, HZRBKSES, BB AR, B 2%

7
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FRENIZINE 2 30 min, BJa FHER/KMPIRZE K L. SRR (2019 K7,
K P 7 RUK B AR IR IE 1. 5 LRI FE /IR, B &, 4 °CTik
IR EAT 3/ A ZEHUE L. ERIHR R — W, RIELFhF S Bk
HAE . Frfh PR AR, KRR RE IR A X, IFCEAE 26 °CHIE
BAKES, @WK, AK15d2E, SHEKA Sk BRAE Ha+,
2% v — J) J5 AT i AR AR AL 2

RIGWE 4 DMEFE: N:P(P20s5):K(K20) 75 N 1; 2: 1: 1; 2: 1:
2; 2: 1: 3. ZPAIH T1. T2, T3, T4 FKon. BAEIES SR AR
AR EEAL ., GM0HEA 3REL, BIRER 6%, MRA BEBHK
SN 150 mg. 300 mg. 450 mg. MAREATIRIE, KL RO BT ) A
4 300 mg A1 450 mg I, B4 4 it — B IR J5 2 8 AR AN [T RE B 0 0 T B %
CHnPH I 1 TR ). BRI B 20 8 A R B A X A D 150 mg CRVARIG Wit
SR HE LR D,

o P T E RN BEES AR, AF B R MRS, RERRZEZERA 100 mL,
SRR SR B I R T A JERHURE A AR 2 e AR A i R USRI . R
GERER) 5 A 20 d AT — R AR, &F 2~3 d 5K, AR 3 Wk, EEAS R0 Ab B 4
“:2/MH.

R 1RAKBRIH SRR
Table 1 Experimental design and fertilizer amounts
ol N & & g/tk P,Os & & g/fk K,O & & g/tk JEAL S & g/Fk
(KO (KH>PO4) (K2S04)
Tl 0.050 (0.109) 0.050 (0.096) 0.050 (0.032) 0.237
T2 0.075 (0.163) 0.038 (0.072) 0.038 (0.024) 0.259
T3 0.060 (0.131) 0.030 (0.058) 0.060 (0.074) 0.263
T4 0.050 (0.109) 0.025 (0.048) 0.075 (0.111) 0.268

TE: T1-T4: QSR 4 FOAS R 0 RUBE I C EUEAEAL 22, SRR ER A LA 20009 1 1

1: 3,

1. 2: 1 20 2:

Note: T1-T4 represents four different nitrogen, phosphorus and potassium fertilization treatments, with nitrogen,

phosphorus and potassium ratios of 1:1:1, 2:1:1, 2:1:2, and 2:1:3, respectively.
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222 HkEEYERINE

PR ZAIE: HACAEL AR, BB YL 6 BBk, 3 RAEM
B, RACEIE 18 #R. BEMEIFE 20 K, A ER. BUR RS R RGN E
HKE.

P B JR L AL B A AR, B Bk Ak oe 4 T I G
ML BREE R, RS EEPRIE 3 PROR R, B AREBR B 0w 3-7 Jr Bkt 3
Fi P FRECR e bs R ROGBEAT I &, BN ACBREEAT 3 IR AR

MR EARIE : WALALBEAE G, PR AR R Bk B T 58 4 R T
5hmt, ARHREAIF ST 2R .

Mo B/ T EREEE DN E: MALANES RS, FAACE L 3 Rk, 3 RAED
FEE, IO, MBEEIRSTEREYIT, I3y B AR R &R, ARTRAK VA
FIWR R ARBR 7K 53 ROPRR A L

M E/SRESTENE: MALAEES AR, REAAEPE 3 RPk e, 3 RAED
FHEA, LU O BR KRR SE B KT B R PR b M T 0 RN A R 4R AE
&y, 75 cCH T B AE H e 0 R AR T

2.2.3 B IR RRASHINE

WAL B Bk, B TRk IR R e 2R IT, BiIERRZ AR ES.
SRIGTIN S — /K IFES T, AR R AGIAT AR R 0 A AR 144, IER)
H WinRHIZO 2009 Bl 7 B A pk s i SR . RSP EAR . SRR AR,
MRARRR DIAREL. HRASEOX LR 2 S AT E 2047

2.2.4 R R RS EFMH R R LIFHERNE

HZRFE S ERIME: KA 80% A% (Bernal-Vicente et al 2018) I & 4L #E
SRR A ISR SR, BN GEE 6 B BBk, SEEUE
Tiisi 3-7 Fr se A EITHIM By, FEREGARAT T, O IREE 0.1 g, BETFIHHBKBTRY
BONHFER, BEFuk b, N5 80% N BRI B s S) 3, FHRS MM SI R e fe &2

OB, HEEREITER, BEEES 10mL, 4 °C F 4000 r/min &0 5 min
9



ferh ol K% 2023 JER L A AL (k) 83

JEHC BT, 1 5 BEATHERE, FHBEAR A A E S AE 470 nm. 663 nm. 645
nm Fl 652 nm FMEOGAE, LL 80% A El A xf A %, MR4E AKX M HEH SR a
(Chla), b (Chlb) JiaM4t&E (Chlt) F&. FMCHEET 3 REMHESR.

Chla (mg/g) = (12.21xA663-2.81xA645) xVxFilefts H=FE 5 Fi &+1000

Chlb (mg/g) = (20.13xA645-5.03xA663) xVxFiFe( B i i &+1000

Chlt (mg/g) = (1000xA652+34.5) x VxRt A5 E--4F i i E+1000
A Ve IR 10mL, AL 5, FEMEE: 01g

I F SPAD A I E . HEALALEESE /S, itk v Tt 7€ 42 e T 10 3-7 F it
B BT Rk Pk 3 AN A, SPAD-502 {8 45 S SR R I A E . B
AN ERPRE 6 ARBEET, RANLEET 3 IAEYFEE.

£ B DOGRFE M E « &R R UO0E) /2 AR v it AR
fig — ol 7 (58 R A ELAN S 4500 R 400 £ 00 5 05 B T 6V s e e AR 5 v (ks
12199900 KH PAM/L M ZRZ JOC AR R G E . REANAEPEPkE 5 bRk, T
AEPREE G TR 160 00-18: 00 BEATINZE o B SG R AF Mk B I 3& B2 20-30 min,
SRIGHT TP (/T 1 umol/m/s), 105 I 5 I /N9 Fo, BA%H
FTFF— A REEIT EACA 0.2-1.5s BRIk, 0058 0 7 5 1) B K e AR
5 Fo M Fo THE G RGN S AOGE R0 (Kitajima and Butler 1975) . &4~k
AT 3 KB E A

Fy/Fn= (Fu-Fo) /Fim

225 AR ES ERNE

SeRREUH FRRE 0.1 g, BN 15 mL 807K, EWR/KI & Wb 20 min. AR5
HOHA D, N 25 mL A& F, GRIEHZARAKERSR, E52ZE. H
BRI S R B 1 mL, IO 5 mL, G IRIEIR S, B K &b
10 min. A5 BCEIER, BRI 620 nm KA E RO . BAAEEES
BESFZE (20060, FFNEEHAT 3 RAEYFEESR.

2.2.6 FRER 2 BRI E

B, ARELO0.1 g b, RN — D RE F . ABVE A 5 mL 3%

10



AN [ A P T it o Ak 1 7 A A B ) 5

LK BRI, AEWB KIS 4R EL 10 min (FREGE P& . BHE, #
Fod BRI n kg, RO IR I . S8 )G R RE S 2 mL SR BUR RS
B A — AN BN TRE T, I 2 mL KBS ER A 2 mL B = FRRA, 1F
BRI PN 30 min (FFRAR LT, AHE, A 4mL F2E, 3R 30s, %L
EWAATIN 10 mL B0, L3000 r/min B0 5 min. fit)a, HRBEREHR
WU b 2 P R AT R, A P AR 10 00 & 520 nm AL (RO FE AR, A8 A
RAE R R

227 AAZEE, BEKE. BEEEFIENE

yus

FREC 0.1 g FEfL, A 1 mL 80% LB ATUKIR I EE , PG H S R B 5
O, 4°C, 12000 r/min &0 10 min, W EEREHTIE, W E D BVE N
FRAN UL 5. BN EREEAT 3 IR E A

2.2.8SOD. PODEM. RItFELEEHBUNE

FREX 0.1 g B4, MM 1 mL 80% L BEHHAT VKR ES, PG AR EB RS
O, 4°C, 12000 r/min &0 10 min, W EEREHTIE, W E D BE I
FRAN UL . BN EREAT 3 IR E A

23 BB

56 4 150 5K Microsoft Excel 2019 ¥4 3R 47 P Y248 A bR dE = 115, [
FH SPSS 26 #ft B[R 25 7 250t (ANOVA) HH4T 2 5 B E KT, Student’s ¢
test 16 56 P9 ZH 5008 10 S #4255, Duncan VAT 2 E L 0T (P<0.05),

11



e Rolb R 2 2023 JaA BT FL A A (Rl 123

3ERS

3.1 AN[E] FURS R EC bE it BE Xk e K RO S5

3.1.1 AEIRBHRE L AR Xtk etk S A1 Z A H AR

A To) 2R B G e S Ak 6T A A R O RE AN ] . AN 2 AT DA s A
WEHE 60 d 2 J5, EBEERECEL N 1: 1: 1 (TD) M2: 1: 1 (T2) B, BEEHIrk
EHERET 2: 1: 2 (T3) M2: 1: 3 (T4) MR, 764 BB S EAR
BRI, AN S EIAHERGM, AEEEmD, P EKEARE.
HEMZE — 58 MR EETE Y, Bon a2t ka s A K.

TE: MZEAEA 4 MR BT R AL BRI BB RO ELAEL 220009 10 12 10 20 1: 14 2: 10 20 2: 10 3,
Fig. 1 Growth status of peach seedlings treated with different ratios of nitrogen, phosphorus

and potassium fertilization for 60 days

Note: The ratios of nitrogen, phosphorus, and potassium for the treatment of four peach seedlings from left to right

are 1:1:1, 2:1:1, 2:1:2, and 2:1:3, respectively.

X 4 AN [ it AP b 22 Ak v R A AT B A T, B 2 mTAN: i
HE AL 5 A F B E] (20 dv 40 d A1 60 d), FEESFECEL A 1:1:1 (T1) [k #k
EIEKESIERK, 2:1:1 (T2) &k, WEMEEERESR; T4 (N:P:K=2:
1: 3) ACFERRE KBS RN, 20 d I B EKT T1 A T2 467, 40 d 160
d AR T T1 4B, (A5 T3 bH A 2SS —BEARE. 60 dE, ZBEHE L
9 1:1:1 (T b T3 A1 T4 A0 BRI 280 33.7%F0 38.1%.
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AN [ A P T it o Ak 1 7 A A B ) 5

30 - . ?
® 1 pal
] P S b
i®1 . N S AN\
= ) s \ T e N\ aTi
%15 H : § §\ oT2
€] N\ AN e
3 ﬁ2%3 g:§§ e
5 1 S \ o \
: Al 1
B nﬁgm(a ®

B 2 AR EBEC L R A E KBk B bR R K B
vE: T1-T4: 3R 4 FARME B LT AR, ZBEEMLE BN 12 12 1. 20 12 1. 2: 1: 2, 2:
1: 3. RE/NEFERRAE AL LT Duncan #r56 BH B EMEZR (P<0.05)

Fig. 2 Height increase of peach seedlings treated with different ratios of nitrogen,

phosphorus, and potassium fertilization

Note: T1-T4: represent 4 different nitrogen, phosphorus and potassium ratio fertilization treatments, the ratios of
nitrogen, phosphorus and potassium are 1:1:1, 2:1:1, 2:1:2, 2:1:3, respectively. Different lowercase letters indicate

that different fertilization treatments have significant differences after Duncan test (P < 0.05)

A [ U B A L i RE G Ak 1 2 K s an ¥ 3 B . AR AL EE 20 d
Ma0d )5, 4FhARILE AR EERZR. A 60d )5, AL
N2 11 (T2) PIZEHKERK, BEST T3 (N:P:K=2: 1: 2) fiiT4
(N:P:K=2: 1: 3) 4bFE 17.2%M122.9%; 1: 1: 1 (T1) AFZEMHMKE
Rz, STIMT3HEAERAEE, HEFEST T4 (N:P:K=2: 1: 3) 4
H 18.2%.
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el ok s 2023 JEEERFFEAE AT CBRE) 1B

3 -

25
T
E an
ﬁlﬁ- i
o aTs
Ho1-
il a a aT4

0.5 Z

P . 2 _ES .

40 60
A3 R H(d)

E 3 A [E R AC L e AR ACER bk B 2R M K B
vE: T1-T4: 3R 4 FARIME B LT AR, ZBEEMLE S B 12 12 1. 20 1: 1. 2: 1: 2, 2:
1: 3. RE/NBFEFRRAE AL LT Duncan #r56 BA B EMEZR (P<0.05)

Fig. 3 Stem diameter increase of peach seedlings treated with different ratios of nitrogen,

phosphorus, and potassium fertilization

Note: T1-T4: represent 4 different nitrogen, phosphorus and potassium ratio fertilization treatments, the ratios of
nitrogen, phosphorus and potassium are 1:1:1, 2:1:1, 2:1:2, 2:1:3, respectively. Different lowercase letters indicate

that different fertilization treatments have significant differences based on Duncan test (P < 0.05)

3.1.2 AR RSP L e RE XS B e 7 BRI /B 220

AN [ B3 4R T L ot L Ak BEEOH 6 ¥ B s e AN [ o TIEALEE 60 d S5, A
BEEECEE S 2: 12 1 (T2) MidkE R, ot 8o m T4 (N: P: K=2:
1: 3) B ENM 39.1%; HIUGETI (N:P:K=1: 1: 1) &, 5 T2H
T3 (N:P:K=2: 1: 2) WEERABEEER, BEST T4 408 32.1%: T3
SEER I RS 2 T T4 03, ARERZERARE (B 4A).
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AN [ A P T it o Ak 1 7 A A B ) 5

A B o2
a a
a —F— —F—
ab b b
0.16
o B3 " A = h
Kl < B 012 -
¥ =
= 2 008
o
20
=
0.04 -
0 . . . . 0
Tl V) ™ T4 T ™ b T4

A 4 AR EBE AR KBk R 8 (A I EEE (B)
vE: T1-T4: 3R 4 FARME B LT AR, ZBEEME B 1 12 1. 20 1: 1. 2: 1: 2, 2:
1: 3. RE/NBFERRAE AL LT Duncan #r56 BH B EMEZER (P<0.05)

Fig. 4 The number of leaves (A) and leaf thickness (B) of peach seedlings treated with

different ratios of nitrogen, phosphorus, and potassium fertilization

Note: T1-T4: represent 4 different nitrogen, phosphorus and potassium ratio fertilization treatments, the ratios of
nitrogen, phosphorus and potassium are 1:1:1, 2:1:1, 2:1:2, 2:1:3, respectively. Different lowercase letters indicate

that different fertilization treatments have significant differences after Duncan test (P < 0.05)

AN [ U ARG LU AE T Bk B AR i SR BE A AN AR EL O 20 1
3 (T4) M FNEIMRE A ERERA, T3 (N:P:K=2: 1: 2) 4HRZ, HE
I LEEEENZES; HYEZEEFTI (N:P:K=1: 1: 1) fIT2 (N:P:
K=2: 1: 1) &3 Hrh, 5HFERE/NY T AR, T4 4B M E
JE S EE N 13.8% (] 4B).

3.1.3 N ERBHREC L e AR X BE B I SR E AR AV S2 0

M S T LAE AN [R) B0 SR G LU i A A 30 Ak i Pt 2 T AR 9 R i 5 i
JEFEABL . ERATECEL A 2: 1. 3 (T4) AF FHEE MR I AL, T3 (N:
P:K=2: 1: 2) W¥ikz, WFEIFLEEZEEMZER, WEZEST T (N:P:
K=1: 1: 1) FIT2 (N:P:K=2: 1: 1) 4bHE, T1F T2 kb3 [0 2 5 A B35 .
Hodr, T4 AERf R TEAAE LT T1 A T2 A02E B 3E 380 30.4%F0 24.3%.
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el ok s 2023 JEEERFFEAE AT CBRE) 1B

75 1
a a
60 _I_ ——
b
b —F
%45. —
<
&
® 307
&
15 -
0
Tl T2 T3 T4

B 5 AN [F B4 AC Hu it AR A 2R A Bk - R AR
vE: T1-T4: 3R 4 FARME B LT AR, FBEEMLE BN 12 12 1. 20 1: 1. 2: 1: 2, 2:
1: 3. RE/NBFEFRRAE AL LT Duncan #r56 BH B EMEZER (P<0.05)

Fig. 5 Leaf surface area of peach seedlings treated with different ratios of nitrogen,

phosphorus, and potassium fertilization

Note: T1-T4: represent 4 different nitrogen, phosphorus and potassium ratio fertilization treatments, the ratios of
nitrogen, phosphorus and potassium are 1:1:1, 2:1:1, 2:1:2, 2:1:3, respectively. Different lowercase letters indicate

that different fertilization treatments have significant differences after Duncan test (P < 0.05)

3.1.4 A[E R RE EL e AE xS Bk iy b _ERRAN L T B I E RUFZ M

P 6 BT, /A R) AR GeCRA B it AR o)k it 50 A0 b S S5 ) 4 L RD T 5
SRR . BBEAIECEE Y 12 12 1 (T1) SR AL TR T Bk 1 i - i fe
Hig K, DHEERET T3 M T4 4 H 36.5%F 51.6%; ZBEHIFEL A 2: 1: 1
(T2) AP B R S T B ZE R AR, HEEERT T3 (N:P:
K=2: 1: 2) M1 T4 (N:P:K=2: 1: 3) Ab# 30.2%F144.8% (K 6A). T2 4t
TP M A E T v T A 3 PP AbEE, A3l EE T1. T3 A1 T4 4b 3T 25 0
34.9%. 53.3%71 49.8%, HAth 3 FiA[EIALER %A BE Z R (Kl 6B). T1 AL
fFith T E R R, 5 T2 AEEA BEMEER, HE T3 1 T4 A3 8 &1
38.3%M1 25.5% (K& 6C). T2 ALFEHL T T ER K, A 4 FhA R AL 6 6
RENZER (K 6D).
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