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Abstract: This study investigated the effects of water-fertilizer coupling treatments on physiological characteristics of
Phyllostachys edulis leaves. Principal component analysis was employed to screen optimal water-fertilizer coupling models for
Phyllostachys edulis forests, aiming to provide theoretical foundations for scaled production and efficient cultivation of Phyl-
lostachys edulis. The study was conducted in a Phyllostachys edulis forest at Jinju Village, Xi’ nan Town, Zhangping City,
Fujian Province, employing a split-plot experimental design with nine treatments. Three irrigation levels were established

based on soil moisture content: 85%+5% of field capacity

i3S B H7 . 2024-10-24 (W1), 65%+5% of field capacity (W2), 50% +5% of
E4WE.“+ =" K E AP E (2016YFD0600902 ) ; & field capacity (W3). Concurrently, three fertilization lev-
A B0 A AT H ( KLA18069A ) els were applied: 1.25% 10° kg/hm® compound fertilizer
TEBREAN.FE £ (1998-) , 3, = EF W A, 8+ BF 58 4, BF 58 7 1) (F1), 6.25x 10" kg/hm® compound fertilizer ( F2),
HFMEEF I 5H AR, (E-mail ) 487878675@ qq.com 3.13%10* kg/hm” compound fertilizer (F3). The nitrogen,

BIRES AR, (E-mail ) zys1960@ 163.com phosphorus, and potassium ratio in the compound fertilizer
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was 26 : 10 : 12. The study analyzed the differences in nutrient content and osmotic adjustment substances in Phyllostachys

edulis leaves under different water-fertilizer coupling and growth month conditions. The results showed that the mean nitro-

gen, phosphorus, and potassium content, as well as the mean starch content in the leaves of Phyllostachys edulis treated

with T4 (W2F1), were superior to those of other treatments. Comprehensively considering the nutrient content in Phyl-

lostachys edulis leaves and various physiological indicators such as osmotic adjustment substances in leaves, the physiologi-

cal characteristics of Phyllostachys edulis leaves were evaluated using principal component analysis. The results revealed that

the treatment T4 (W2F1) ranked first in the comprehensive score. In conclusion, the optimal water-fertilizer coupling com-

bination for Phyllostachys edulis under field conditions was a soil water content of 65%+5% of field capacity and a fertilizer

application rate of 1.25%10° kg/hm* of compound fertilizer (N : P : K = 26 : 10 : 12).
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Table 1 Main physical and chemical properties of the soil in the test site

water and fertilizer coupling; Phyllostachys edulis; leaf; physiological characteristics

/N AR PR R R B R R A B T K
-, HLK IR B /N W 7 T PR 5 R
A A R AR R 2R T AR AR B A G 0 iR
AU KBRS X R IR 73 B B ) o e
Porr i AR R R A —E e R

FUR G T B AT HEACHIBEAL J7 T A BF5E 32 24 v
TEA BB C 1L A B AN A AL JE LA R S it
ST EK T 20 A Dy T 38 K R A A 4
PrHXSBATE BAR AR R R B T8 A e, AT
FEBE AN R K AEHE & A BRER G B S X BAT A K
FEPERY SR, SORFAT B T 4 45 28 HOIN B AT AR KR
PR A BRIV kAR

1R i

1.1 R XEER

ARTI A T A TR T e L A A (2503
N,117°41'E) , #E4K 580 m, J@ Fg I Ry 2 XS fige |, 4R
F-H 20. 3 C L AR K 1 200~ 1 500 mm,
AR IR X L 78% , 4RO AR 235 d, 14
TR IR P 0, R RE AL A R
& EEMTEAAEY A P4 I ( Rhodomyrtus tomen-
tosa) \ A2 OHNE ( Ficus variegata) 7K [F) K ( Ficus fistu-
losa) 55 , a5 b 13 Y FEEHEME BT LR 1,

48 pH ERGE Ex ey Eoe Ry IR R EERS ey A
PHR (g/'kg) (g'kg) (g/'kg) (mg/kg) (mg/kg) (mg/kg)
4.16%0.15 0.05+0.01 0.10+0.05 5.42+0.09 36.5+4.04 0.13+0.03 26.8+2.13
LB N I E bR 2

1.2 MRFE

12,1 k3t ST PTARGE REAR — 2

RIBATAR, T 2018 4F 9 H 55720 mx20 m FRifEFEM,
[F4FE 10 A4S, AR 2 XGRK 15T, B3 S
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Rk i (36. 8% ) KE , 73128 W1 (H H KK
[1185%+5% ) W2 ( H[a] e KF/K = 1965%+5%) \W3
( M) KA K 5 1950% 5% ) 5 i AT FE A Sk @l A B
B3 A UK F, 4 9 A FL (i IE & R 1.25% 10°
kg/hm?*) F2(Jifi 5 46.25% 10" kg/hm?) | F3 (jifi i
HN3.13x10° kg/hm?) . KNEFEEICE 9 NALHE, 43
APATL~T9 Fom i g EH A 3 Ik, 3 27 b HEUMX,
BA/NXZ I E 1 m RHRR . HIE 7R A
Jite, AT ) 356 A B 0 A BEG S % 25 5 &R 5%
Oy G B AR F T 2019 4R 7 A EAIEA AL
W B ELBIA26 ¢ 10 = 12 ILEDU R SRR, HEK T
FOR FBTETE 2, VEWEA [EAR A - K 433 IS )
1) PR S K R R A R O AR 1k, Y
FIEEIK AR T A b B B IS K TR (%
2) B BB THEAK
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Table 2 Experimental design for water-fertilizer coupling

wm ma kg Rt
Tl WIF1 FH [ e KA 7K 3 1Y) 85% 5% 1.25x10°
T2 WIF2 W ERFK S 85%+5% 6.25x10*
T3 WIF3 WA KR 85%+5% 3.13x10*
T4 W2F1 FH ] fpe KRR 1Y 65%+5% 1.25x10°
T5 W2F2 I E KRR K S 65%+5% 6.25x10*
T6 W2F3 R K1Y 65%+5% 3.13x10*
17 W3F1 HH ] Jpe RAF /K i 1Y 50% +5% 1.25x10°
T8 W3F2  HEEKEKER 50% 5% 6.25x10*
T9 W3F3  H R K S 50%+5% 3.13x10*

1.22 FBAME  TEHEICE RS 2 JE T — R EURE,
KA BEHLAE RO e PR 3 AR R fileth: K 3
—8U) 3~5 FFE BN, W7 M REEBAT P
T 3 AR BN, RN AR AR 10
it FRE IR B BHAE 7 ] S & T B AT
MRS SR ER YRS R, AR 2R
SR B R IR A R LI A R TIROE
BEWE AR TR O BERE A T I e P i A
VAR A R A S s Wk A T, T
BRERTTE R 5 SR FH ORI L 232 Al 2

1.2.3 ##EAE K EE R A Excel 2019 Fl
SPSS 27.0 #E A7 4k B AN G i1 4 M5 K FH One-way

ANOVA M1 LSD £ LA ik 4 Tk 5 4 (8] 22 5%,
EPEAE E N 0.05, 38 50 550 DL 4 (8 + 4 1
ZFIR s AT it AT R i e M 25 51

2 ZER5T

2.1 ARKEBELGEENNFFESSEHSETN
2.1.1 EMTRARESEZNHS T MFE3 T
L ARTEKAERE G AL BE R, T4 AR BB AT & AR
YIEH 31.39 g/kg,7 H T4 B EATH A& A i
FHET T2.T3.T6 T8 4bH;8-9 H T4 Zb L E A0}
A& AR BER T HAMAR, T3 4B AR A 48],
BN RS R ERE R 9 A ik s E;
HAAK RS AL AR A 1], BAT 2R & it
A2, B e N S R, 7E 8 H iR B
Wo L 1ET-9 A, T4 Kb 3N A [A] K AE A A Ak 3
BT R S AR R AL,

#3 FEKESSLEENHALESE

Table 3 Total nitrogen content of Phyllostachys edulis leaves under

different water and fertilizer coupling treatments

4o AT (g/kg)

7H 8 A 9 H ¥fH
T1 23.80+1.73ab 30.79+1.38b 30.31+2.72b  28.30
T2 21.2421.29¢cd 29.01£2.19bc 27.39+1.14bc  25.88
T3 21.48+1.77cd 26.17£0.24c 28.24+3.16bc  25.30

T4 24.22+0.63a  35.09+£3.93a 34.86+2.17a 31.39
TS 23.89+0.92ab 29.53+2.02bc 26.42+2.31bc  26.61
T6 21.86+0.77bcd27.59+0.41bc 27.31+3.12be  25.59
17 23.03+0.97abc 27.21+0.69¢  26.51+1.70bc  25.58
T8 20.57+0.78d  28.36+0.21bc 27.68+1.15bc  25.53

T9 23.41£1.12abc26.17+£0.41c¢  24.70+1.30c 24.76

PR T1~T9 W 2, FFIARNG FEEERIR AR K NEHE A L3 E
Prit A A L5 3 (P<0.05) o Bl P (H bRl .
212 EHrtR&BSEOHESTMR NF 45,
7 A9 AARFEZKALHE A AAEET T4 A BB 4
B B S R T HAUAR B (P<0. 05) ,8 AN [A] /K HEHE
HAFET T4 A B AT Al o i W2 S TR T1
AEFEZ AN HABALEE . T4 ZEFRBATH R 2SR
HA 1. 19 g/ke, G2 & w4 ERARA TO AFELAH L
HAMRIRE] 142. 86% ., 7-9 H r A K EHE & AL 3 E AT
e R LR TR o 8 H
TR, 45 1,7-9 H T4 A HE AR TR K AEEE &
PR AT 5 A A L A B
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Table 4 Total phosphorus content of Phyllostachys edulis leaves un-

der different water and fertilizer coupling treatments

LT (g/kg)
pis:l

7H 8 H 9H ¥iE
T1 0.40+0.04b  1.78+0.03a  1.16+0.06h 1.11
T2 0.33£0.05¢c  1.42+0.12b  0.92+0.01d  0.89
T3 0.1740.04d  1.11+0.08c  0.67+0.05¢f  0.65
T4 0.51+0.04a 1.82+0.08a 1.25+0.05a 1.19
T5 0.1740.04d  1.30+0.09b 1.00£0.03c  0.82
T6 0.13£0.03d  0.98+0.07c  0.75£0.02¢  0.62
T7 0.2740.03c  1.37+0.15b  0.85+0.05d  0.83
T8 0.10£0.03d  1.04+0.06c  0.59+0.01f  0.57
T9 0.10£0.01d  0.98+0.06c  0.40£0.10g  0.49

KPR T1~T9 W3R 2, FFIARRNG FEER R AR KA 3£
Pt R e B 2R BE (P<0.05) . i S E AR EX
2.1.3 Mt hadrbEaiah AT AFEST
AL ANFIKACHE & AL B R, T4 Ab B R AT i 40 &
T ER R, N 9. 57 g/kg, 54 &R RARAY T9 A4b
FHAHCIE N 19.92% ., 7 H, T1~T5 Ab B T74b 3
T8 AL HRHEATH 28 A, Haix 7 b3
)2 AN RE8 A, T1 T2 T4 ' T5 . T7 A B E AT
R e R, HaX 5 A BR IR 22 5N B
9 H,T4 WbFEM BT R 8 & i B S T T2.7T6
T8 .T9 kb3, 7-9 H A /K EH G b #r, BAT
R e E R AR B R BT R TR
A b 8 BT &M & i &, 4
1, E7-9 A, T4 A 3R AN R K REAS & Ak 3 rh B AT
DA cvalls s =gy iDPlBL LN

*5 FRAKEBBALEEMHESHEE

Table 5 Total potassium content of Phyllostachys edulis leaves un-

der different water and fertilizer coupling treatments

s S (g/kg)

7H 8 A 9 H ¥iE
T1 8.06£0.22a 10.91+0.39a 9.542+0.10ab  9.50
T2 8.08£0.24a 10.40+0.34a 8.69+0.44cd  9.05
T3 7.95+0.10a  9.46£0.32b 9.20+0.04abc  8.87
T4 8.07+0.03a  10.95+0.79a 9.70+0.36a 9.57
T5 8.01£0.32a 10.66+0.42a 9.19+0.11abc  9.29
T6 6.36x0.17b  9.56£0.37b 8.95+0.71bed  8.29
T7 7.99£0.22a 10.44£0.27a 9.13+0.3%9abc  9.18
T8 7.85£0.14a  9.32+0.31b 8.39+0.20d 8.52
T9 6.10£0.62b  9.46+0.46b 8.37+0.08d 7.98

AEEETI~T9 0% 2, [RFIAR R /NG - B 7R AN [ K LR A A 1 E
Pt i S 2R B E (P<0.05) . B A F g ehnie s,

22 AEKEBELEEMAMHAZEEATYRS
ENHETH

22,1 MR THRREZEOLSZNHIEL N
6 A RFEIK AL A AL, T2 T3 Kb #E K E A nt
AR SR ERRARH, BIES 1. 63 g/ke,
5nl e E A A e 1 T9 &b BEAH L B i 1k F
35.83%, AFEHMGT, BT RN &R
EREZES, 7 H 19 A BATH F Al k& A
HEEETTI T2 T4 15 .76 . T7 4B, 5885
B9 T1 AL BRAR L3N T 64. 84% ;8 H ,T9 4bFEEAT
MR AAEE E SR R E S TTL~T7 43, 58 &
AR T6 ALFAH L3N T 101. 68% ;9 H ,T9 kb3
EMM A EEEAGRERER TTI~T8 40H, 5
ERRRA T3 AFEA N T 154.63%, 7-9 A
T6 ALBREATI Al A & i 25 LT e R
(ks oK ERE A A BEEAT 0 B Al iE R
HRIEE I, BRI LTS TR,
Hep 7 AnsEA SRk, 20, 7F7-9 A,
T2 T3 AL R AN R A BEAR & AL B b B AT it e AT ik
HE AR AL,

%6 FEABBALABEEANATAREESE

Table 6 Soluble protein content of Phyllostachys edulis leaves under

different water and fertilizer coupling treatments

AR O (g/ke)

b F

7H 8 H 9H ¥iE
T1 0.91+0.04e 2.8120.06bc 1.6620.13cd  1.79
T2 1.11£0.15cde 2.04+0.18d  1.73+0.03cd  1.63
T3 1.3120.11abc 2.52+0.25¢  1.08+0.02e 1.63
T4 1.1420.07cd 2.88+0.18b  2.13x0.12b 2.05
T5 1.06+0.11de 2.90+0.13b  1.52+0.06d 1.83
T6 1.0620.13de 1.79£0.09d  1.79+0.07c¢ 1.55
T7 1.2320.06bcd 2.55+0.13¢  2.19+0.12b 1.99
T8 1.4120.07ab 3.36£0.10a  1.60+0.07cd  2.21
T9 1.50£0.16a  3.61£0.24a  2.75+0.31a 2.54

REFITI~T9 W 2, [MFIA /NG 7 e A ) KRS 7 b 36
gﬂl‘ﬁﬂiﬁﬁﬁn’ﬂﬁgﬁﬂﬂ%(ko. 05) . Kbt J FI (= b
222 AR ELEMHEBEARLESDES OIS
T AFR T AA, R K AEAE G AL B, TS Ab R
BT AT A AR AL B, BI{E R 0. 19
mg/g, 5 AL i PEBE & i S AR A T7 &b FEAH EE 3
58.74%, 7 A ,T1.T5 AL FEE AT Al i M b 4
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WFEETT2.T3. T4 T7 .19 43,8 A, T5 kb P AT
M AT R S R = T T T3 . T7 . T8\ T9 4b
;9 H,T5 T8 ABEEAT I 7 (0 w] 5 0 7 it fnb 3
=TT, T2, T3, T4.T6 ' T7 . T9 4L, 7-9 A T4 4b
FHEATH 7 AT A i R e TR R R I
A EFRE A AL BB AT R A P S i R I e —
O EIRrE: ARk, b ET-9 A
H TS AR RIKNERE & AL B b B AT R AT i PR
P A AL B SR K AR 5 AL ], T4 AbBE N
BT R VER & RSB, MEN 0.07 pe/g,

SEAT I R TR A S Y TO A B B R R 2K 5
72.00% ., 7 7 ,T9 AbBREATH: 7 i€k & & W E & T
T1.T4.T6 . T7.T8 Zb¥H;8 H ,T6.T9 kb BRE AT A
TR SRR EE TTI~TS /3,9 A, T9 AL EAT
M TER SR B EES T T1.T2 T4 T8 kb B, 7-9
H T2 BB R ek & 2 LI R R
B H ALK AR A A0 BEEAT I R T A 5 R I 34
— 3 BB RS TR B Hod 8 H BATH
HiEm & EfiE., 4k, 7-9 7 T4 A3 A [F KA
G AL B B AT E R A i LA A B

7 TEABBAGDENH A TREN EHE R
Table 7 Soluble sugar and starch content in leaves of Phyllostachys edulis under different water and fertilizer coupling treatments
e AR B (mg/g) TERY R (png/g)
7H 8 H 9H W 7H 8 H 91 HH
T1 0.12+0.01a 0.14+0.01bed 0.15+0.01d 0.14 0.07+0.01b 0.18+0.13¢ 0.11+0.03b 0.12
T2 0.06+0.01cde 0.15+0.02abc 0.19£0.02bc 0.13 0.08+0.02ab 0.09+0.05¢ 0.09+0.01b 0.09
T3 0.07+0.01bed 0.14+0.01bed 0.16+0.02¢d 0.12 0.08+0.01ab 0.22+0.17bc 0.12+0.06ab 0.14
T4 0.05+0.01e 0.17+0.02ab 0.16£0.02cd 0.13 0.06+0.01b 0.09+0.05¢ 0.06+0.01b 0.07
T5 0.10+0.02a 0.18+0.02a 0.29+0.03a 0.19 0.08+0.01ab 0.22+0.10bc 0.15+0.06ab 0.15
T6 0.09+0.01ab 0.16+0.01abc 0.22+0.02b 0.16 0.06+0.01b 0.43+0.01a 0.15+0.02ab 0.21
T7 0.08+0.01bc 0.11+0.01d 0.17£0.01cd 0.12 0.07+0.01b 0.36+0.10ab 0.13+0.04ab 0.19
T8 0.09+0.02ab 0.14+0.01cd 0.29+0.02a 0.17 0.07+0.01b 0.39+0.06ab 0.14+0.06b 0.20
T9 0.06+0.01de 0.15+0.02bc 0.16+0.02¢d 0.12 0.09+0.01a 0.44+0.01a 0.22+0.11a 0.25

SRR TL~T9 W3R 2, [ISUANR/ING PR R AN R K IERR £ AL BB AT nl Ve 3 f ek 3 22 57 W36 (P<0.05) o KUl A P19 {H < rifi

%,

2.3 EMMEEEEENSSITEN

F 8 T UL, Aif 2 A4~ 3 A A 1 R 22 BTk R
H 71, 86% ,IEAHEME KL 9 A7k HEFE A Ab HEL B AT
A A RHIE R BB LR A 5 B, X T 5 AR R IE AR
2 ERT L 2 AT LA BT A4
B BT R 2 S X 2 R BRI S bR oy
BUNTEE — 55 5k 2 Fh AL SRR K, R T AR
WEAT A2 E® BT 2R S R E— 2k
JE L i) DU A S ke B A7 I T Ak A 35 1 S R AR
AFE ORI, 4540 B = B 43 TR F-45 20 AR B/ NHEFP
WA T4 ZEFEST1 LB ST2 AL BESTS ZEFE>ST3 b
FST7 AEFESTS AL FESTO ALFHE>TO AbFH

3 17 i

31 AEKBEELAENEMMHRFES ST
T BRI
7K AT FREREAS 2 isf 2 3 il 3 55 o0 Ak

£8 ERSEFREEENRFIEE

Table 8 Principal component factor loading matrix and eigenvalues

- B

F1 F2
B ARG T 0.307 0.854
BT A2 0.925 -0.052
BATH 2w 0.931 0.037
BT R AR A -0.449 0.749
BT Rl 0.424 -0.021
BATH T EM S 0.897 0.108
FROEAE 3.004 1.308
Ty 2 TR (%) 50.07 21.80
FRTTHAR (%) 50.07 71.86

IR ZRAL AL IR, 5% 0 DR 21 25 i g i e 715z g o
Wi, ETT S BAEYIAN NP K s> A R AH
SZRRIE ARBFTE SRR R RDK LS & AL 2 2%
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®9 ERSBRTFHEIRESHF

Table 9 Principal component factor scores and comprehensive or-

dering
B it
b3 gt HEF
F1 F2
T1 0.46 0.24 0.28 2
T2 0.44 0.27 0.28 3
T3 0.30 0.23 0.20 5
T4 0.53 0.35 0.37 1
TS 0.34 0.19 0.21 4
T6 0.18 0.08 0.11 8
T7 0.31 0.10 0.18 6
T8 0.19 0.33 0.17 7
T9 0.10 0.18 0.09 9

AP T1~T9 W32,

R, T4 W FREATI 2R i A R R
i, T9 AL BRE (R F IR, AEAH R IE AP AL B, A
[ oKk o 5 B AR BEAS R R, A b S KR K
PR BT R SR A T, B P A K
AR T BT RS I CRE T i k)
FOBIFFE L5 AR, T £ 0 9 L 2 W7 HE HE R B A7
MR o3 B AR A T i i) e T 7 v A e
KT B B =R TR A ERA
A DHEIFERT, 0 K i s 2 R BB AT A N
P K RS T, [t 2 el B 477 A NP LK
SFICERMEE TSR it w8 0 A L, AT BR Al 1 AR R
XEFRAF A RO 2 X IR AR B e 4
— &, MR HHOK S B FEIE R AR B2
R R HEAR R AT I R 3R 23 e e T IS R AR
A B A AL BT B AT R A R R K 3 AT
REZ T A AL T B 17 2R I o B 30, e HIE Ak
HONBATERAL T SR B IR0, R B AL RE S S
TATHEIACHS, (e BERUINGE T B ATR IR0 BRI AR
Y A RO A TP 3k , 31X 5 1K ST
SER 2, VLI EEAL S A OK R SRR
BT IR ACRE ) B9, B AT A NP K S E
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