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Abstract

In order to provide theoretical basis for rational fertilization of Carya illinoensis, an experiment
based on fertilization levels was carried out under open-field condition to study the effect of dif-
ferent fertilizer application rates on growth and physiological characteristics of Carya illinoensis.
The treatments were designed as follows: 0 g per plant was used as the control (CK); 50 g per plant
for treatment T1; 75 g per plant for treatment T2; 100 g per plant for treatment T3 and 125 g per
plant for treatment T4. The results show that with the increase of fertilization, the ground diame-
ter, diameter at breast height (DBH) and plant height increased significantly. The effect of fertiliz-
er on plant height was earlier than that on ground diameter and DBH. The content of chlorophyll q,
chlorophyll b and total chlorophyll in leaves also showed an increasing tendency. The generation
rate of 0:*- decreased while the activity of SOD enzyme and the content of soluble protein in-
creased gradually. The results indicated that under the conditions of this experiment, Carya illi-
noensis showed higher growth and vigorous physiological activity with treatment T4, the best fer-
tilizer amount for the growth of Carya illinoensis was 125 g macro-element water-soluble com-
pound fertilizer per plant.
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1. 5|8

eIz [Carya illinoensis Koch], NFRE IIZAkESEELAZRL, JEBHAHLZRE/EY, 5=+
FEAETEALE, AR FEANTRMM L —, BERMEFEE], R EENARARMREY, M
MRS B mIE 70% A 47, HAA AR R & &k 97%, A RGF R, S A A R
M[2]e ML, LRI NGAAMPI[3]. TR, B SR 50 LI S AR A B E P i Pk 7 67 A
P ] SRR 22 4 1 B LRI, VL0548 i B B AL 52 LR bk P R R R UM A I KB SR S e 5 %
SHN, PR EIZESTHE[4]. BEE LR, 477 EFRERERERY, BRERES
RARTFARRIE A . MY R AR AE KRS, Bt AR R, mRaims]), AHEEe2
ARG 7 B A, S B A KT S AR AR K R B B AR KRR . AT 7 T 5 1L %
BRAEA FIERIKSE AR KB R AR BN 34T 1 Ao bT, DA 78 5 L R ko s 2 v kel ) 5 2
F SRR o

2. MR EHE
2.1. REHFR 5T

WIET 2017 FEAETLIRAE H B R Be i 7SR B SRV HL(31°36'6'N, 119°11'44"E, HfiJi
)T, TR 154°C, TN E 10874 mm. MECA 6 FEAEMF GRS, SFA
7% JE (Pawnee).

WIS T 5T IR A KT OB I B9 43 3 AT, IRy 3 H27 H. 5 H27 HM9 H 8 He ik
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1 4 MACEE, RIS PR, sOW, BUSME, RIS RAEAHE, S EKCE — 3. EAEK
SEAr A 50 g/BR(T1) 75 g/FR(T2)~ 100 g/R(T3)A 125 g/Fk(T4), PAARJGEAE A% B (CK), AERER 5T
Wi (LAY TREA IR |l A = T £ = R E TR KB E G IE[EIEWN) + BEEP,05) + H#EK,0) > 60%,
20-20-20+TE], 3 A 27 HiE BB A HLIE | Kg/bk. A HUACHUEEAZ Bk E Bl B2 80 cm U lE N, &
Bl EEIZIOKE, HAEEE S E LR 50 em, IR 15~20 cm, KRB T KRR H,
RigE L. TR &L 10 A 24 H, BUH A 3E47 I CHEFR 0152 o

22. MEMBSAZ

2.2.1. E£KiatR
FRRHEALHT &% 10 A 24 H, WEENMECEEGROEAMAE, WA .

222. HERZERNE
FREC10 A 24 HETEUH 0.2 g, H 80% LBEWHEE A1, 4°C R 8000 r/min E50» 10 min, H ZEEE
HE 12mL, 2505E 470, 649 F1 665 nm ARG, MRAEA XGRS E6].

2.23. BEABTO, )FEER

B 0.5 mL M A SR EE G NN 1 mL 1 mmol/L £hER¥2HE A1 0.5 mL 50 mmol/L B R Z% /i (pH 7.8),
V2T, 25CRARIE 1 h, SRS I 1 mL 7 mmol/L o-Z5f% A1 1 mL 17 mmol /L W& FE KRR, #£5], 25°C
TR 20 min, WE 530 nm ALRIEOGAE, RIEALIHE Oy A A 7],

2.2.4. BEXYELERSOD)E M

S FH M A S AN Bl R (8], R 1.0 g 5 50 mmol /L B BERR 22 v (pH 7.8) W%, 4°C K 10,000 r/min
B0 10 min, HUEIERGHEATEREYE AT, DAE=TH NI SOD ] Zik 50% BTt M SOD &4E N
1 NS 775407
225 AAMERSE

0 2 mL 25 D525 G-250 ¥, NN 0.5 mL FESRHBER, YRS, XN 10 min J5 3l 5E 595 nm 4k
W AR, ARHE bR H 28 T+ 558 1 & &9

2.3. Gt ot
IGHHE K H Excel 2013.DPS 7.05 S A #-AT VH AN GE i 2307, KA LSD 72015 2 2% 1% , Sigma Plot
10.0 7E .

3. RS SH
3.1. FRIAERIKEXEFR LA E R E K 2 HR N

AR AR AL B 6 L L AZ Ak AR . AR bk mAAAE RS . B 1 AT LLE W, AFRAERKSPAE LG
AEFEFAS A JE (S A 27 BB X AR AN B 4% 1) s A IA 525 K SF(F B8 0.24 ns A1 .0.99 ns), {H2 0k = 2%
LR 7 7(F = 3.90, P = 0.037), T4 AFEIHE S CK 85 5.47%, ZREE. B9 H 8 HiG, Ak
AR . AR RO R R B3 2 R (F [H 538 7.204 6.26 1 17.32, P A4 %14 0.0053, 0.0087,
0.0002), JiFHAERNERZ , HHbAE. Bfs bk Es o, 210 H 24 H, XTRAAE A, e, e
G T 19.64 mm. 13.49 mm F1 40 cm, & AERMAG BRI = T F ARt S 3w T BRAR B . T4 AbFRAE B
IHiAE . MR AR E RO, 209009 23.51 mm. 17.91 mm #1126 cm, EZ & TRHEM T1 43, 5713
WFTC R 2 5
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3.2. FREIAERIKEXEF LA E RS AR

3.2.1. IHRHERSENEMW

2442 & B IR BB A E A R /I3 ES . i3 2 vk, BEERACREMI I, #He ikt
R HMERER a (Chl a). MEE b (Chl H)FSH SRR S E(Ch)I & ETHES, RILH AR 2% 7 (F E 57
N 32.66+ 40.89 F1 88.92, P {H¥4 0.0001). T1 ALEEFIMF4E R a MIMFEEE b S 5 XT AT % 2 57,
HEEHGRGRERER TR T2, T3 M T4 AEFIMLEER o HEEER b MG RTEYRE ST
JEALTE . T4 MFASIRbMER, 2518 1.44 mg/g. 0.66 mg/g Al 2.10 mg/g, 5% HEALFRAH EL 43 551 48
T 30.91%- 37.50%H1 32.91%. FHULULEH, BEE AL =00, FERIEA BB 58 .

3.2.2. R O, FEHEERENFIT

O, AW R = 1) R B B 2, XM BRI ER . B8 1 aTRUEH, TS
MG 2 NHG H 27 H), SR AR S 1 AR R T AR, PR T 2.53%~27.61%, Z 5%
BFEF =19.42, P =0.0001). ULJE0 H 8 H), HACEAHESA I B 77 A R R PR, b IR AL B PR
T 11.82%~38.43%, ZEFEMREEF =72.79, P =0.0001). & 10 H 24 H, CK. T1. T2 #l T3 4P 4
FIES =l 28 i B, T T4 JbERATSRRAR, 3X AT RE 2 TR MR AR 5 B ik N A ZARIR I R BT, %
TR PR T AIE B S 22 T R R AR

Table 1. Effect of different fertilization levels on mass growth of Carya illinoensis
= 1. NEERIKEXSER LZERE K2R

Hi4%/mm Ji4%/mm Mk Ei/em
REAL K

3/27 5127 9/8 10/24 3/27 5127 9/8 10/24 3/27 5127 9/8 10/24

CK 22.65a 26.06a 4140c 4229c 17.57a 19.96a 2995b 31.06¢c 250 a 274 b 280 ¢ 290 ¢
T1 2231a 2693a 4287bc 4335bc 17.72a 1991a 31.17b 33.0lbc 248a 277b 291 be 310 be
T2 22.09a 26.775a 44.20ab 45.15ab 17.27a 19.58a 31.58b 32.74bc 247a 283 ab 303b 328b
T3 22.0la 26.88a 44.83a 4567ab 168la 2049a 31.63b 34.55ab 245a 282ab 321 a 36l a
T4 22.75a 2771a 4543a 46.26a 1824a 222la 34.09a 36.15a 255a 289 a 322 a 381 a
F{H 0.10 0.24 7.20 4.18 0.31 0.99 6.26 8.43 0.20 3.90 17.32 20.07

P1H 09785 0.9082  0.0053  0.0302 0.8622 0.455  0.0087 0.003 09315 0.0369  0.0002 0.0001

H: FABHE G A RNG FREFRORTE 0.05 KFRAZERRENE, T,

Table 2. Effect of different fertilization levels on Chlorophyll content of leaves of Carya illinoensis
= 2. NEERIKEXSEF LM R R RS 2RI

Wl b 5D Chla &H Chld & BEE
IERRE (mgle) (mgle) (mg/g)
CK 1.10d 048d 1.58 ¢
Tl 1.15d 0.51d 1.66d
T2 1.25¢ 0.56 ¢ 1.81c¢
T3 1.34b 0.62b 1.96 b
T4 144 a 0.66 a 2.10a
F1H 32.66 40.89 88.92
P1H 0.0001 0.0001 0.0001
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Figure 1. Effect of different fertilization levels on physiological index of leaves of Carya illinoensis

1. FRIRERIK P2 E T LR A IR e AR E R

3.2.3. ¥ SOD EgFEMAI RN

SOD ¥ O, PN Hy0, F1 Oy, FHEBRHMEMKAAN . BHIE 1 aTkn, FFaEeEE 2 NMHG A 27
H), T2. T3 f1 T4 4#f SOD EyiGtE B2 & T CK AR, T1 4B EHRAHEKERREEEKT. £
9 H 8 H, %A4b3# SOD FiE AN N, LA T4 AL R & M fw e, 20 MEAL IR 123.35%. 10 H 24 i,
HACFE ) SOD B AT 3 30 HH B I 25 22 7:(F = 112.86, P = 0.0001), H:Ar CK A1 T1 4bFE[) SOD B i 14 ¢
9 H 8 HHghn, oAl =>4k HIFEAL,

3.24. MHRAFEAERSENED

AIVEVERE A R K B R T AR AR N AR B S AR RS . B 1 e, JFIRARERS 2 N A
(5 H 27 H), BEEMIEEREM, AhEtEE QS ER G, 2 70502 (F =256.08, P=0.0001), (T4
AbERYE: CK Ab3E R 91.58%. MEE 9 A 8 H, FACH ARSI =S m, HAFE 10 A 24 H,
FAEF AR A S B, (AR BTON IR ER S, SERke, ZRAREEF E08 209.45 F
65.43, P {E3179 0.0001).

4. WHLE54%ip

TEAEMIR AT R, BRI AR KRB T+ EEMER, SRR EEE KRS, Xt
RAMKEMESEBRARIEER, &S TYWRRR, I—EEARE[0] [11]. EEH[12])5H LA,
Jt B e 2 2 MR BEAZ AR AR AR, R AR KRR Y Y I B A E . (R, IERLE AT
—SE BV VG L, M R A S R AR AR K [13] [14]. ARRIG 45 LT, Wi B A0, #5 LAk
AR AR s 48 B 0, JF HLBEE AT E AN, AR, MR AIRR e R BT 2R I AE R vk R
FEIZHAE RS R A K RIEA SRR R, XA Oliet. Walker 25 7t h 43 RESL[15] [16]. S04k,
HENE, # kbR s R A2 205, BN, XA AR SR BT AR A ) R e LT
TR () J5L IR o PRI [ 1715 A T e A O F 0 S, R 2% 56 1 v A K R B ) LS5 b A A K R B

BRI FEH By, AW IR R & 2 B A R ka3 A B E 18] Fis
R G SOD ZAEVENIERR 0, - M EEPUEME, BHR O, Ml HyO, AR N E M BAR I i i
ECE]— 2 R ER, WA MER O B0 m R B S T R R AR P A B B (O RE R RE T . BTN (A S
ALY, MEIEREHERIEMN, AN SRESESREdS, TEEEASERSBEAE[19]. K
W R, BEEMBARERE M, Eoe kit it R o MR b MRS EYE B
BAHGAEEHRAH, BEEBIEER N, HAE T4 E LMK, SOD MyrEEm, mEtEasE
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BTG, FFESLE 100 R AZAT I 18] A RFEE FRAR B IN  BEEBENAERTFARW], MR IREE N A ZRIR,
Oy AR EHINEYS, SOD B YRR AT P 1 1 B 2 k&%

AT IS5 R, T HE T N 2 TR, TR BT SRR 7, a3

AREMRITFRETR. Bk, G D AT E SR H R R 5 R AT R

HE&mHE

YL 7548 AR b BB B 3 818 % 4 05 H [CX(16)1035]: 2017 4E VL 75 48 Mol BH 2 6 5 #E T 1 5
(LYKJ[2017]38).
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