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WE: [ 88 ] KT Rt 245 Phyllostachys edulis 5 R0, A F R EFRARRERBEZSRIE, [ F
B AT REMERES %, RT3 RE AT R [0kg-hm 2 a '(3F ). 30 kg-hm *+a "(IK &, Nyo) #=
60 kg-hm™ a'(ZH A, Ng)] FEMFARRALR, EHRas (BEFC, HLfE, MEGHR. TEEE) FTRLERE
S Hn, [HBR] RIGESEHAFERR AT RAZYMEE, RUGEZERT LAAR. L FRABF R
RIEB R ZHH (P<005), HRUKEZFRE T siok. FohPr AR RARG A 4 (P<0.05), MKRIKEL A
By RIBF, ROLMRFRZ T L4 F Fark ARG (P<0.05), ZHMKT L%, stk Fokdfe & kA ALY
(P<0.05); RILHRHFBIKT AT F AT CRESH (P<0.05), 122385 THLF LM TN H, ALK G fife Tk
BREIRYOREE; RLRRERSTH/, &M (P<0.05) FErH, THEBILTH (P<0.05) FEHrH, KEAK
MR EWMT &, Hfed (P<0.05) REo4, mBafikuigr., (48] EENRRETEHFERRASA—THRE
FAER, A T F R Efe AR, B2 &2 441
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Effects of nitrogen application on nutritional components of
Phyllostachys edulis shoot

ZHANG Han', LI Quan', GUO Ziwu?, LU Jianhua', YING Yeqing', SONG Xinzhang'

(1. State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract: [Objective] This paper aims to explore the effects of N deposition on Phyllostachys edulis shoots
and provide theoretical basis for improving bamboo shoot quality and human health. [Method] A field
experiment was conducted in a subtropical Ph. edulis plantation and the effects of three different levels of
simulated N deposition (control: 0 kg*hm2+a™", N3,: 30 kgrhm ?+a', and Ng,: 60 kg hm ?-a™") on the contents
of amino acids, nutrients (vitamin C, crude fiber, crude protein, and soluble sugar) and mineral elements in Ph.
edulis shoots were studied. [Result] N deposition significantly affected the nutrient quality and mineral
elements of Ph. edulis shoots. Nitrogen deposition significantly increased the contents of total amino acids,
essential amino acids, and sweet amino acids (P<<0.05). High N deposition (Ng,) significantly increased the
contents of umami amino acids, bitter amino acids, and aromatic amino acids (P<<0.05), while low nitrogen
deposition (N3,) had the opposite effect. Nitrogen deposition significantly increased the proportion of sweet

amino acids (P<<0.05), but significantly decreased the proportion of essential amino acids, umami amino acids,
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bitter amino acids, and aromatic amino acids (P<<0.05), and significantly reduced vitamin C content(P<<0.05)
but increased crude fiber content, and had no significant effect on the content of crude protein and soluble sugar.
Nitrogen deposition significantly increased the contents of Se, Fe and Na but significantly decreased the content
of Cu (P<<0.05). Low N deposition (N3,) significantly increased Mn, Ca and Mg contents, while the Ng,
treatment was the opposite(P<<0.05). [Conclusion] Moderate N deposition has a certain promotion effect on
nutritional components of Ph. edulis shoots, which is conducive to the improvement of bamboo shoot quality
and human health. [Ch, 2 fig. 2 tab. 41 ref.]

Key words: botany; nitrogen deposition; Phyllostachys edulis shoot; nutritional components; mineral elements;
health food

MR . 4EE R C. HAYE . HE R BT ATA R E AR AT B S SRy, S SR EE WA
i S A AR, e TR R . 4R R AR A A G, e AR R
R EFEEEH. MTFHERNTEESES, Cf 2500 24808 HRAE D8, HRGEESE | &
WM. ERFEBMRZANTEE, PENEZE ARMEE N — PEEHR LR AL
FE I 2%, BAEAA K AT S AR S = i s i b . Hodr, FBAT Phyllostachys edulis 5 7= & J& 175+
FREEZE, SEARIE. A4 B 2R BT R AR S AR ERY R, BNAEAE
Y. mA . SR ARIEN . RS E SRR, ARG IR S AT B i R RN B BT AR YRR
BAMRG a5, BHEr, rovmmmpts F2EhEE w8 aasor XY DL S ER
JEE O XA SR SR R . o, R RSE R AL AR S R A A S e O R S A b Y 2
B2 . SEEBFAR D S EFRY S ED P EAER, B TR AE A ETE SR BRI, Tk 7% s
MLk, kAR RS . L . B & RS AN s S0 , SUE R HE R AT, KA
T RFFEE T, A UK Ak i X s & e 2 2 BkVu [, AR 48 T 20 E R DR
SLAIN T E, SOR TROM A E, 2Bk e = R AT XY, i EE T M X0 F 24 A DR 3k
30.00 kg-hm - a™'™, F KA DI RE LA 51.56 kg-hm2-a™', 1 HiSA #E—2E 8 gy a4, o W iy
X 2 BATARE) E B A X, BTARIE AL 443 77 hm®, 2945 2 EATARIETFURY 70%, BT R1% X8 E
B AR MG IR AN RS 7 L0 X AR R PRI A B 2RI, HErhF e K0 . R ULREXT BAT AR L SER G
PEUS BT A2 L RO BRI  JR T SR AN A T AR SR, X AR R A S
T RE SR Fr i, dFmeA A BT, MR AL i, AR B S MU S, it A T AR
PR EVIRER T, MR AU BAT S B2, DIBIRTE H #3380 i R A DUE T BT AT +F
LRI S

1 BRI 58 % %

1.1 HREXEER

ST X AL T WA AU T 642 X LU T T LU S W BATAREEHE (30°14'N, 119°42E), %X 4b
Tl = KA X A2, WK e e, AEIRIE, DU AR TRREKE 1420 mm, VR
IR 15.6 °C, B BRSS9 41.7 °C Mi—13.3 °C. 4E¥HIRY 1 847 h, EXLHEML 230d., +3
KAVE T8 A5, (R RS, 73K 100~300 m. WFFEHEBATARR AL SR, RERK 4a
P LB EAT, BUAFSL AT E 2R 4 14T (2016 4F) F1 2 1347 (2018 4F) . B4F 7-8 J1 R A BR AT BYTE AN
ZREL 9 HUM 450 kg-hm 2 A, MEALS BIHE 30 cm, iz 5% 2 FIERANRS . AHLAHR IR E
15 (0~20 cm) WIERHFFAE WL 1790,
1.2 Rt

K BIRE T e, FEBAT AR 9 4> 20 mx20 m HLEIRERD , FEHD 22 [W]3% B 20 m D) [ A9 2% n ) bR
X, DA E IS b X2 R R DU (30 kg hm 2 a™h) RS hEFCOMRIERY, &8 3 MR DI
B, A3 IR (0 kg-hm2+a™, ck). 1% (30 kg-hm2+a™', Nyp) FIFE A (60 kg-hm™2-a™', Ng), 540
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R1 EMHRSFERELTE (0~20 cm) $H1E

Table 1  Original characteristics of the Ph. edulis plantation and surface soil(0—20 cm)

R Jatz/ T/ TR TR ey .
/ﬂ\iﬁ -2 -3 -1 -1 -1 j:if%pH
(tk-hm™) cm (grem™) (mg-g™") (mg-g™) (mg-g™")
X} 8 (ck) 3 362+309 10.16+0.13 0.97+0.07 23.73+0.24 1.11£0.04 0.52+0.01 4.46+0.01
A (N30) 3 408+382 10.3140.32 0.98+0.04 22.56+1.17 1.17+0.09 0.57+0.05 4.43+0.04
A Ngo) 3208+187 10.76+0.59 1.00+0.05 23.15+1.74 1.21+0.12 0.54+0.03 4.48+0.08

BERT: (O $ (AT 2

HAE 3, 20134F 1 A& 20194 4 H, A AT B A DI HE, 24F 12 1k, BN FE 10 LK
OIS HiL T 75 8RR O 5o A S R B (NH,NO5), R FH L B 75 I8 55 80RF T 73 Y X0 0 b I3 7 e b
s N RZLR R RIRE () 7 VR W 4 BB A 7K, DA K PR 2 SR i iR 25 52

1.3 HmBRE . SEMNE

T 2019 4F 4 HFEBITMEERERAZ NG H, I LY 3~5 em B BATH, BORHARAIEBRHEY]
W MR . AR, RS SREE 5 VB, MR ERYle L RAYE R T, AT vk
AT R AR, A A1 S0 % T T Al o BT A S S BR P ST AT 3, S IBCH: ] £ A S G 43U
R, SRR, 7R (130+£2) C BYMEAR T RTF 10 min J5, JBOA (60£1) C THRHLPHET, Hrir
Jait 60 B, AT IR P ORAF AT 508 55 il .

GHEIR R A LR o A SO e B2 C IR PRI, = AS0RAR (o iyl e 22y LA 4 il =
HEE 4R GB/T 5009.10-2003 CHE YIS & i PR 4E 9 ), SR IR BRVE 472 s RLER 1 TR A BILEGOE A7k
DU E R AT PR B R AR T 2 D s ™ BT 25 R A R -1 SR (HINO5-HC10,) 1R ki, 1Ak
W K S IR SO G 7 ),

14 HIELEHHT

K LR R 7 225317 (one-way ANOVA) Fil /N i 35 25 538 (LSD) 43 A7 AN [R) AT 3 B R B A7 54
QIR . MR C. MY, HEAN. nTiEERMme ot R 25 A SPSS 19.0 #1741t 34 M
Origin 2018 ], T a5 0 - E+R i 2
2 RGN
2.1 EMESERRENH

M2 2 WA DTS BATEE S D SEIR | T S LR AR R L R 10 T & o B0 o S i s A
FH (P<<0.05), 435IHEHNT 45.03%~54.08% . 33.66%~35.64% F1 96.50%~106.50%; 1 T4 5 f) S i o ik
M. WIRA BRI FRAERM & oM Em AT R EYI T 2043%. 15.83% Fl
21.21%(P<<0.05), XA F B EFEAL 63.44% ., 11.15% 1 27.27%(P<<0.05), [FIN;, ANEEIFEKFET, &
Pt s o BERR | BHBR . MR DY A S SRR LU AR AL, RUTRE X B A 4 v s L ) LA
R (P<0.05), JCrPitBR &SR L B AE 2R I T B & B 34.029%~35.54%(P<<0.05), 111 TR X
T AR . BEURE LR . IR E LW N O T 2 SRR L) A 2 R AR AR (P<<0.05), 43 I BEAIR
7.84%~11.96% . 21.92%~74.80% . 24.79%~38.76% F1 21.30%~49.80% .

x2 ARRNEKETEMEARLEIERRESE KL

Table 2 Contents and proportions of different types of amino acids under different nitrogen(N) deposition

TR BEER fif R FL R BHR = R TR R FERAEIR T R

S B I=yie" K T=WA" B B
PRy g, PRy, PR gy PR gy PRy, PRROTEU

(mg-g™) (mg-g™) (mg-g) mg g ) (mg-g™) (mg-g)

XFHE(ck)  4.04£0.16 Bb 22.57 0.93£0.03Eb 520 2.00£0.10Db 11.17 2.78+0.11Cb 15.53 1.32+0.02Eb 7.37 17.90£0.61 Ab

fRA(N3o) 5404021 Ba 20.80 0.34£0.02Ec 1.31 3.93+0.18Ca 15.14 247+0.14Dc 9.51 0.96+0.07Ec 3.70 25.96+1.10 Aa

A (Ngo) 5.48+025Ba 19.87 1.12£0.04Da 4.06 4.13+0.14Ca 14.97 3.22+035Ca 11.68 1.60+0.08Da 5.80 27.58+1.27 Aa

UL ISR [FNE FREFTR AR BT K TR 25 SRR 25 573 1 3 (P<<0.05),  [AATAN R KRS FREFRs AR E TR K T 45 2 2k
REG I 25 5% 11 3 (P<<0.05)
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22 EMHEEFRRS

RUCFEXT BATEE TR A B (- 1) BRI, 44K ¢ IHE AR RS E8E %8 T
R Je T, TRELET 4 R ] 5 P O A BON B B e T m i R RS, HAREEAT AR E A, o)
WO 2257 (P>0.05). BITHFHEAZE C i o B0 ] b 2 1R ) 25 57 3 (P<<0.05), 1 = A DE
R B AT FPRLLT L 00 A 5 0 BT JE 3 22 5 (P>0.05), HI W& = TIRATIREAL B (P<<0.05).

25 - 250 -
—~ a a
T 20 ¢ T 200 F =
& b "o
. b b
215t I TS0t - ==
S &
1.0 F 5100
% 0 ¢ % 00
@ 05+ = 50+
0 0
ck N;o Neo ck Ny Neo
GO Qb
500 - 50 a a
a a a T -‘V
= 400 I’ T’ = 40 a
o 2 T l
59 300 | i J_ 5 30 +
200 - i 20 -
il -
£ 100 | = 10 |
0 0
ck Ny, Ngo ck Ny, Ngo
Ab P GOSE

AFNG FRERORA R R DT A B 2 6] 825 22 57 (P<<0.05)
B 1 RREREAFTRAFLEERL C. Mg, ARG A THELER S0

Figure 1 Contents of vitamin C, crude fiber, crude protein and soluble sugar under different nitrogen (N) deposition

23 EMHETRETERESH

M2 AT BTH ARG TR RS E SRR, BXPRTIREm R AR Hrb, e,
T 5K o AUTT R X 81 RN 8 JC b 25 52 i (P> 0.05), {H A 2 8& /& 1l (83.15%~100.33%) . #k (69.57%~
77.91%) FEH (26.229%~28.16%)(P<<0.05) iT 4340, B EREAL T4 (18.19%~24.72%)(P<0.05) Jii & 5341 »
IR, 4% A5 FIEE R A0 E R A AL B R W3 (P<<0.05), 76 AALBE T BE AR (P<<0.05). S5Xf
WRAHLE, TEAREACBE AL . A5 AEE 0 808 B m (P<0.05), 70nil$e i 61.67%. 17.45% #110.08%,
e A BT B R 5T A AR IR AIR 14.22% . 30.32%
3 itk
3.1 ENEMEMESERRES BN

ARG BAT FF LA 18 AP EL R, HrP iR (Lys). AR (Phe), R (Met), FRE R
(Thr), FREER (le), 2R MR (Lew) AR (Val) W AMKUNT LR . AU B &S BT H P Bk
PR FILOA T B FE TR A T i A0k, 3 S5t AR 2 it R0AE 2 B 5 S5 R A T

PRI DR R 2 i A S e R TR 0, P R R R i R KA IR RO AR L KR, AR
SEAHY R N AL R SRR A A ORI, R A B e R S R Y, £ RT R
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(0 S0 B, RERS IR UE AR MRF-r,  osi /D DR 35 R O A T s B AR . MLARHIR BT T 4 )
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Figure 2 Contents of mineral elements under different nitrogen (N) deposition
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