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(TEPEAO AR BE . VT8 5 R B e 7 R R P P9 T A 5005 VL0 7 ) 330045 )

WE: VEHFAGGAMM, EE2AERERFMHT, REFRRAG AR SRS, FFAF
W R F R IEA K,SO,. NaCl, NaNO; % KNO; = CK #473K 5, 97 R B A AT 24540 £ KI5
A IEAIR pH 9%, SREA . YNGR LIS EERKIER, TR EASESE. RAMEE
A7, LW TIRSREEME, MALES NH LEML LN T 22 H5 0 T H S H AL, @
ERREA NH, o masmzn, SAKBIREFARESE; 24 NH, LS MWARGEA D GHRZ

x%%%CK&ankﬁ,%@mmﬂmé%xﬁgﬁ%%%mﬁgﬁﬁpHﬁ,ﬁ%ﬁ%CK&M
AL A 232 A NH, A3 F o NH, 5T 24540 ¥ A KA B 5 RSAE R, BB TR &%
HIZENM pHAEA %, Bk, £A440% F HHZIA2 P BRI &R A A 2SR,

KR B4 FAY; 4K NH,; AKmpe; REAHE
RESES: S795 MERPRERD: A MEHRS: 2095-1914(2025)01-0018—08
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45(1): 18-25. Zhang D, Hou L H, Li X, et al. Specific Response of Phyllostachys edulis Seedling to NH,[J]. Journal
of Southwest Forestry University, 2025, 45(1): 18-25. DOI: 10.11929/j.swfu.202312036

Specific Response of Phyllostachys edulis Seedling to NH,"

Zhang Dan, Hou Lihan, Li Xiang, Huang Hengyu, Yuan Siqi, Li Ziye, Zou Na

(Jiangxi Provincial Key Laboratory of Improved Variety Breeding and Efficient Utilization of Native Tree Species, College of Forestry, Jiangxi Agri-
cultural University, Nanchang Jiangxi 330045, China)

Abstract: Phyllostachys edulis seedlings were used as experimental materials, under indoor controlled pot
conditions, nitrogen compounds with equal nitrogen concentration were set up, and K,SO,, NaCl , NaNO;, KNO;
and blank treatment(CK) were used as controls, to study the effects of different treatments on P. edulis seedling
growth index and cultivation matrix pH. The results showwd that: growth indexes, relative chlorophyll content,
root configuration indexes, above-ground, below-ground and total biomass of P. edulis seedlings treated with
NH," compounds were significantly better than that treated with other compounds, but there were no significant
differences between the NH," compounds treated seedlings; the root shoot ratios of bamboo seedlings treated with
NH," compounds were significantly lower than that of CK and the NaCl treated seedlings; culture substrate pH
values under NH," compound teratments were significantly lower than that of CK and the other compound treat-
ments. The NH," ion within NH," compounds had significant promotion effects on the growth of P. edulis seed-
lings, and its promotion effect might be related to the reduced culture substrate pH value. Therefore, ammonium
nitrogen fertilizer such as ammonium sulfate or ammonium chloride should be better applied in the cultivation
process of P. edulis seedlings.

Key words: Phyllostachys edulis; seedling; specificity; NH,"; growth response; root architecture

I #s HH#A: 2023-12-03 ; {&[E HH#A: 2024-08-21
E4TH: HE ARSI A (32060254, 32260428) ¥¥8; VI7G4 A LI E (20203BBGL73227) %),
F1IEE: P (1999—), L, WA, YT I: EYBRIEEM . Email: zhangdan_2021@163.com,

BEIEE: 4000 (1982—), %, WL, %, BlLASW. BFR0rm . RIS RE R LR,
Email: nzouyy@126.com.


https://doi.org/10.11929/j.swfu.202312036
mailto:zhangdan_2021@163.com
mailto:nzouyy@126.com

Fl

gk FRE. BAYIEIAE KA NH, RO A5 19

EAT ( Phyllostachys edulis ), NARAEL ( Po-
aceae ) WIATJE ( Phyllostachys ) B Fv AARAT S
WY, fAAERKW, maEem, &5, Eikie R
L, HAEEMLE . EERSEmE,
BARBIEM TSGR AR, BERZERA
FERER AL, SEEHACEFE . B i
N, ERCBAT N o AR P 7 B AR AR )
K ATRAL TR, TE T Mgl
s AT R R R s SEATTREE A S
PR AL, AN RE AT 4 0T 20 28 WS R FH B K
L AN ER R RS SR L,
RECR B4 3 2% 34 23 3 IR R TR R MR 15 e S — R
AR, A (N VR R i A A K r
TR EERTRZ —, WERSITHRE>IE
FRFESHETFO HFHL, B AN A i
FH 0028 R FH A0 0 4 e RN PR 75 G [ R ) 9
A, BTE R AR DL AR AT bR B AT A
Mk RE, BA T EEIE L.

EHRFMT, A (NH) FESAE
(NO; ) &= S ] U R H P FZARTE
K, I EARFEYF R AR, SARIES
(R A AE I 0 O U, N W A0 i AR
. MBS ®L ( Ericaceae ) ¥ Ml /K #F ( Oryza
sativa ) %, 1M o5 —SAHY)7E DL 4l NOs 5 LA NOy~
A A E SR E T A KB AF, tkEZ (Hor-
deum vulgare ) . T ( Solanum lycopersicum ) F
1724 ( Fabaceae ) 55 ZHURAEY Fgh 20, K
PRUESENY | Song S BFFTAE AR, H LRI AR
X - rh NH, F1 NO; iy i 43 ) o S JE LA
WL 1 55.5% F 44.5%, A T—FETRASH (A7
9 : 1) X438 NH, R NO; Wi 53] A7 93.6%
F16.4%, HAFFEEE IR BT 0 WU NH,", 1
REAR AT BEEA A Y NS SRS RY . PRS2 i
R AR s R, BATHY NS 4T
SHMERMREAE: N HE (0.1, 0.4 mmol/L)
MR, BT A KA B WA N B S W 4
24 NH, M 2 mmol/L 25 %] 40 mmol/L B}, FATL)
U HSE L B3R i AR K AR B T AR SEOT, e
FE AR SETIA R BT RS E Y, 2 NH
5] 48 3t T FR A 2 (40 mg/L) AY 50% B, FAT
K AR BN, DL NH,E R — R R,
BT A AT . NH, S I a] LA AE 4
R A7 AR B, TR - 22 TR ELAE AL

N, A2 R MR AR A X Al 5 A W ORI R RO
BEAl, NH, 0] 51 R P 40 P9 ANA T pH B PR
Ak, B A [A) A I R A B o M R 4 A A A T
AR AR, it U SR R B AT MRS R ) £ F
B RAL B EPE, AW iEE A . SRS
EAUE- S =S W

TERI RIS H X5, st
P 3 322 L NH,CL Al (NH,),SO, 207 m 2, i
LR B e R i = S 71 o NI i < e s 5
N0 v L NH,CL I 20 i NH,", 2T Ay
S5 UL (NH,),S0,4 19 JE =X %8 i NH,", 1 Yang
PN NHGNO; 1B 03 i NH, . BRIk, i
B NHSME A Y b sgm BAT 2 i AR K B R v BE
A NH, . tbA P EbE R 7. m R E A sk NH,
FPE B B S [ 5 R Y = 5k B B T Tihaa & . H
A, A S NH, LA Y0 B AT 2 A K S i )
FEBF 5T i R LR S . R, ARTFRAELR . R
JE . BAAERWEIIAAE -BERT, Ei
TE 5 5 WP As A TR e BE AN TR R 286 54, DA
ST A TR SR X BT G 4 AR K AR AR
SO, BB AT A NH, RO, DU E
VI o AR s A 3l A AR B LB AR

1 #Rl57E%

1.1 RBa A

PR BT A . BRI R FTPERE
MBI S, RFEHCE 4 °C VKA IS % B
A7 o
1.2 REHE
121 FrF il & AP A ES ®

BB FET 40 CHIR/KNEFN 12 h,
fifi FH 10% YR SRR £ W 2 20 min. FHH RS )
Pl R0 2 DIE A AN, EAN TR
A AT T & . BTG 2 B 582 R
FZJ5, MmN E SR E LUK R A
REETR AL, ALK 130 mm x 150 mm,
HAKGW 15d 25, @R EEE W =X
XTEAT A AT AR
1.2.2 R E

FE TR AT G A T 1 S Ak U, A
FEAE AR ] MR B 254 (8 mmol/L ) N %' 3 FlAs
Al & NH B9/ &9, NH % 3 LA (NH,),S0,.
NH,C1 il NH4NO; ( 4 mmol/L NH," + 4 mmol/L



20 [N A N o

5 45 4

NO; ) A M, I 4 5 5 (NH,),S0, %
W B K80, 5 NH,CLEE ¥k (1) NaCl, 5
NH,NO; 554 £ i) KNO; 1 NaNO; #EAT AR, %%
N, FFUAR AR RS N EEARE SR ) BN
CK, DIERFAEY ) NHy X BT K8
RONE o FH B0 AN TR] A 3 ) 8 3 3 AR 4
B 4 W ZouE ™, 41 F§ 1.5 mmol/L K,S0,,
2.5 mmol/L CaCl,, 0.25 mmol/L MgSO, 7H,0,
0.6 mmol/L Na,HPO,-10H,O, 0.01 mmol/L Fe—
EDTA, 0.02 mmol/L H3;BO;, 2 pmol/L MnCl,:
4H,0, 2 pmol/L ZnSO, 7H,O, 2 pumol/L CuSO,
5H,0, 0.5 pumol/LL Na,MoO,-2H,0, 0.5 pmol/L
CoCly'6H,0, % 7d%e 1 WE M. i BRI
B AL B i 5 AEF e ( CHgN,, 7 pmol/L) 3
Ayl S A YE R, R pH 311 0.1 mol/L NaOH &,
0.1 mol/L HCI ¥ 45 It A Ab B i) 8 SR W, fiff pH 1
FefE40LE L. AREEIKRERE, BHEE
6 %, T2 MREATYIE, AT E] 2022 4
THZEIHA, 24 H.

123 AK&H

NTABERBE R FIRE (25+1) C, O
REBS () 12 h/d, O B3R B A 2000 Ix, AH X
F 65%.
1.3 MEFHE

131 %&. "th#E, TREEE

i FHZI B 0.1 om A9 B ROGHR RE 19 1 &1 64T
Wi, gkt g, BEIGhRIE A bR 50 4
FER R o EBURE Z R, 3 O AT 4 1 T A
2. 3 A& @AM, il SPAD-502 Minolta
Fra e 2 AL (ERER, HA) MHMSRES R
(SPAD) #ATINE, HEME 7557 Zou Y,
1.3.2 AR A MAE AL 2

WEACZE I, BRI, B2 A s
Ve . BT AR, LA 1600 + F34
10 CREA, hED) SHETEE, HARREES
Bk fF WinRHIZO 2012 % 4% &b BHAR 2 0 {1
mA, Bk, %ﬂﬁéﬂ@kﬂmgw*m
1.33 HEEZIFHpEHEREHN T

W BT RAR . X R 3 A A,
BB CE PR, 105 °C 4544 F 30 min FEfT
A, RESFGE, 70 CHT EEERE, KA
R A TR (g) M R, ZE. AR
G/

134 ARAEL

FRE LRI AR . 25 kS SR AR W TR
H, A A I AR
W = R TRE/ M LW G TRE (D
3% KR pH
WIS A, AR
pH 10 52 45 4 B 3 pHL
14 HHAE

J A8 BOdE b B R ] Excel 2016 A1 SPSS 19.0 3t
188t tr, ZH HBCR A Duncan i & #2207
B, B2 f 1] OriginPro 2021 4= Ji, Ff3% ] Pho-
toshop X} AT W8 A5 19 1l e HERR o

2 HER59H

2.1 ARAEMEMLHEE SR

HE 1A, fEARR G, B4
HMHEmAEAEHEZES (P<0.05), (NH,),S0, kb
FHAY BT B H K,SO, AN T 106.76%,
NH,Cl 4t 2 F /9 1 = b NaCl4b #5948 & 1
97.41%, NH,NO; 4b 3 1 1 = Lt KNO; Fll NaNO;
Ab R4 T 78.76% 1 83.73%. 1% 8 mmol/L
NH, Y8 FE AL B R B (NH,),SO, 5 NH,CI kb B
ZHB BT RESEA R EES, MR
Fim T NHNO; . Hptfb G 3 . CK (P<0.05).
BT 1 #E KNO;, NaNO;., NaCl fil K,S0,
WPz E JC R 2= S, JF H S CK AL, bk

1.3.5
2 mm i, H

T PR . B, (NHY),S0,. NH,CI
FT NH,NO; A3 rp B A7 1 1 1) o 38 15 0 3228 24k
A NH, PIVER
25 & a
o b
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Fig. 1 Effect of different treatments on the seedling

height of P. edulis
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22 AEREXETLERKM F MR

Wi P 2 AT, B AT A SRR R TR
A NH AR E R D AARKME, JFE
(NH,),SO,. NH,CI #l NH,NO; 4t 3 5] 547 411 1 4
MR A RS, (HEEST CK &AL
FRAAET I A%k (P<0.05). (NH,),SO, AR iy
EATAE BARR I B KoSO, ACFRAYHR S T 158%,
NH,CI 4b 3 T B9 - 7 %0 NaCl Ak B9 42 i 1
192.85%, NH,NO; ZbHEFIH 74 L KNO3 Fl1 NaNO;
bR T 98.21% Al 141.15%. L4k, NaNO;
AL PR A R HE NaClL AR PR $2 5 T 10.27%,
KNO; Zb R iyt Jr 8 2% 5 T CK (P<0.05).
I, (NH,),S0,. NH,CI fll NH,;NO; Ab B 474
B MR RO 3 R NH, IR, 9F H NOy
XFBATH R B I d A SR

50 -

a
o L i
= 30+
dc
4
= 20F
C
s SN
O& CJ 0%
QQ\}% % u é‘b '%
AN
AR Ak B

AFRVNE FRFR2E B (P<0.05),
B2 AEAEXELhE B A ER R
Fig. 2 Effect of different treatments on the number of

leaves per plant of P. edulis seedlings

2.3 AEAGENEMLE S EHAIT

M 3 ATH1, NH, LAY BR BT 40 5 BE
B ES T HABL R (P<0.05), Hr, (NH,),SO,
IR BB AT 4 BERL L K,SO, Ab PRI 1
142.37%, NH,CIAbHE T [ 43 BESL b NaCl &b BE )
P T 138.32%, NHNO; &b B 1443 BEB L KNO;,
H1 NaNO; 4 B $2 55 T 76.98% F1 101.56%, Uit
4b, KNO; ZbFE 53 BEE R &= T CK (P<0.05),
NaNO; 4b B '~ (1) 43 BE 5L b NaCl 4b PG 32 &5 T
8.33%. [H Ik, (NH,),SO,. NH,CI #l NH,NO; 4b
PEXTBAT 0 BERO AR AR 32 B0 NH, 5L
N, T NOy X BAT 4 i 43 BE WA — & /Y 4
EH

il HHHH

& o O o o O
O &
> &
S s
RIFEMEA Psk
NE/NEFHRFRZERBH (P<0.05),

B3 AREALEXEMLESELHN N
Fig. 3 Effect of different treatments on the tiller number

of P. edulis seedlings

24 ARLEMEMHYEHFEZESENZI

HE 4 TR, & NHOfb &P A B0 B AT 2T
2R & & (SPAD) I 3 & T HAth b 38 19 2
( P<0.05), Jf H (NH,),SO,. NH,CI #l NH,NO;
AhPRIA] ) 25 S e Ay W . Hirh, (NHY),SO, 4b
R BT Y e R & i L K,SO, A H A $ 1
T 234.8%, NH,ClALHE T R4t 4 R & & 1
NaCl 4b B2 55 T 269.68%. 16 &4 NO; HYAN [
BIRWE, 4hH SPAD {EHE)F & NH,NO;>KNO;=
CK>NaNO;, Uil NH, 28 Errm 5 st £ &
i, 0 Na W4 8 5 i

501

Ho*

(|| [T

*k' o> c\ SO 0% 0 o~
@W %‘2» é} %‘b g?‘”
NE 'f,k A'H flfﬁ fll‘}@

ARNGFHRFREZEREE (P<0.05),

B4 ARLEXNEMHEHEESENME
Fig. 4 Effect of different treatments on chlorophyll

content of P. edulis seedlings
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i ARy MR R AR R T CK A
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A S BERANTE (P <0.05), JH (NH,),S0,.
NH,CI Fl NH,NO; 4b B [8] (1) B AT 4 1 45 58062 £ 9
HEAREES . 5 CKMLL, JCNHLEW ik
XTI AEY RN TR EEER . W
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i /& 5d m] AT, B NaCl ok, Frd kb BEER 1S BAT
MﬁﬂwTW,%HaNm%%%%&ﬂﬁ
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Fig. 5 Effect of different treatments on the biomass of P. edulis seedlings

2.6 AEAEIEMIRAMEFIFIEERR pH A

BRI . ARRER . AR AR DL AR
FREEHR 2R A0 B RS FRAE NH, b 38 4 F |l , IF
HA TR 7E (NH,),SO,. NH,CI Al NH,NO; AbH[d]
BAUR 2SS, MREmTHMAE YN E
R ER (P<0.05). 525H CK#HEL, JoNH,
b W Ak BT B P A 7R R TR 45 R B 5 e G i
FEHER., Wi, RS EEN, (NH,),S0,.
NH,C1 1 NH,NO; X BAT 4l i AR & A K A 42 AR
FH %2 NH, WIVE .

2 1 40, &4 NH, 19164 Pk B2 B 47
WIB ARG HE T pH (5.1~ 6.2) BFE/INT CK K H
EAE YT BRI E T pH (P <0.05), H
i, NH,CLE F2 AL B A pH e Ik, Hok 2
(NH,),SO, F1 NH,NOAb B 2 F T ). 1 KNO;.,
NaNO; 4t 3 & /9 & i pH % [k CK Y % =
K,SO, 4b ¥R () 3 it pH 5 CK 3% A3 B 8 X 31 ,
M NaCl Zb BT A9 3L 5 pH H CK S . Ui AR &
W NH,, i f5 A B 5L T pH FRAR, i Wi NO5 fifi
AR LT pH T o
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Fz1 AELEXNEMRZGEIZIEER pH RN
Table 1 The effect of different treatments on root architecture and culture substrate pH of P. edulis

Qb K /em RF WAV em’ HF-15 A% /mm AR em® HRAREL HJiipH
CK 392.06 +27.58° 3530 +2.67° 0.29+0.01° 0.25+0.02° 2037.00 £ 171.16° 6.80 + 0.04™
NH,SO, 1279.88 + 118.60° 169.54 + 18.59" 0.42 +0.02° 1.81 +0.24° 3459.00 + 246.31° 5.80 + 0.05¢
NH,CI 1177.39  103.77° 156.15+19.17* 0.41 +0.02° 1.70 £ 0.29° 3871.33 + 306.39° 5.10+0.03°
NaCl 357.51+17.34° 32.29 +1.48° 0.29+0.01° 0.24 +0.02° 1753.33 £ 90.03° 6.70 £ 0.05°
NaNO, 438.04 +17.27° 33.96 + 1.44° 0.25+0.0° 0.21+0.01° 2368.08 +94.01° 7.00 £ 0.08"
KNO, 410.85+34.71° 35.89 £2.87° 0.28+0.01° 0.25+0.02° 2018.67 + 209.89° 6.90 £ 0.04"
K,S0, 375.73 +24.95° 29.46 +2.26° 0.25+0.01° 0.18 £ 0.02° 1890.50 + 117.33 6.80 + 0.08"
NH,NO, 1123.51 +50.13° 169.46 + 10.67° 0.48 +0.02° 2.06+0.18" 3707.50 + 229.59° 6.20+0.07°

E: ARVNGFREFORZEREE (P<0.05),

3 Gkt

AW H, EMFZ (8 mmol/L) WET,
EMOE AR (R 8. s A
( SPADH ). Hb I, M T RS AEY & LR R
AOREK . R, RTPHER ., RIEBFR
OB e AEhn, IR S NH, LA Y08 SRt
PP T CK &K', NOy . Na', SO,
CI a5 HAb B F ik G WAL 3, Jf H (NH,),S0,4.
NH,C1 F1 NH,NO; 4b B 8] 45 $8 45 % A B 2 22 5+ .
MR T BN RS HEyY, JFHdE—
AR TR BT A KA Z LAY T NH,, i
AR AW i R R T Bl v B TR
N o BT TS AR 4RI RE 2 M L NH, N
F 0 - RUE R BT IO L 3 R

T 95% LA 1/ T4 2 G & A 4 it
), TR RS A E R RS, K, o
F i B i SR AR ' G A FE B SR Y 40 R )
BRI, i R v 2 285 1 1 e A OS S A g it
KA —AEESER . AR T, BTLH
4R R & 2 A M AW, SRR SR ALY
(A RRAI L, #ZEh T LU E RS A s 5
B, X5 Raab ZPI X G SE ( Beta vulgaris ) M-4%
# SPAD fHIAFFR LM — 8. moh, BT
TR R A B A Tt 8 A 4 EESK
W B BN . PRk, o] DU D 42 3 2o 1 0 e
KEEMCARE MG, MmsmtEym. 1t
Ah, EESEMEPWI LIS, RN T LB
BEPE A . —J& NH, "2 GS /GOGAT &2 4
AR R IE R A A, Mt 95% B9 NH, TR 4k 38 i
IR, 0 NH, A2 HiEh R &R
A ( GDH) 4k NH, F o—BR 1% — RIE 548

2R (Glu), RIS R 75 B4t 5 2%
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