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RBEX T KR =EM T IERURAE FLERIF I

o B, R, B K, A, XTRET
(ZRR¥ 4B, = B 650504)

WE: [ B ] IR T RRRAE = PR R AN k. [ 3 ] LLak 5 S5 omiRgesrkl, 38 4 S EEKF
(0. 50. 100 Al 150 kg/hm?), 2 NEAEHEE HF] (2/3 FEAE 173 GBI . 12 FEAE 1/2 58 00), #F5E ZUIEXT KRR A
SR AERREM RN AZ A, [ 455 ] IUGAR (50 kg/hm®) X RpRA MR e /E F
W, BRRRER AN, AkSE i AR R R BRAR R e AR R B3 IR EIE A B G (50 ke/hm?
1/2 08 1/2 5B AR) vl S2 Bl + R MR R P4, (Hm BB AR B E (150 kg/hm®, 1/2 FEAE 1/2 58 08) KRR
EMMARRBRER, WK ARFATEHEENASL. [450 ] S8 HRE TR ERETUAER
A, AIREG S P MBS N 50 keg/hm?®, 1/2 FEAE 1/2 80024 FEAYME A T =

KA TR AL i ARMER; RWAR T

FE5 %S S 563.306 HRFRIRED: A XEHES: 1004-390X (2019) 05-0833-05

Effect of Nitrogen Fertilization on the Yield and Apparent
Soil Nitrogen Balance of Hemp (Cannabis sativa L.)

YANG Yang, HE Feifei, DENG Gang, DU Guanghui, LIU Feihu

(School of Agriculture, Yunnan University, Kunming 650504, China)

Abstract: [ Purpose] To understand precision nitrogen application in fiber industrial hemp (Can-
nabis sativa L.) production. [ Method ] Taking ‘Yun ma No.5” as experimental material, we set up
four levels of nitrogen fertilizer (0, 50, 100 and 150 kg/hm?®), and two levels proportions of base fertil-
izer and topdressing (2/3 base fertilizer and 1/3 topdressing, 1/2 base fertilizer and 1/2 topdressing).
The impact of nitrogen application on the agronomic traits, nitrogen accumulation, apparent soil ni-
trogen balance of hemp was analyzed. [ Results | Low rate of nitrogen fertilizer (50 kg/hm®) could
obviously improve the agronomic traits of hemp, however, except plant height, with the increase
of nitrogen fertilizer rate, the impact was not obvious. Low rates of nitrogen fertilizer (50 kg/hm®) and
high topdressing nitrogen (1/2 base fertilizer and 1/2 topdressing) could help the apparent soil nitro-
gen balance of hemp. But, the nitrogen accumulation of hemp was superior, when the rates of nitro-
gen fertilizer and topdressing were 150 kg/hm’, 1/2 base fertilizer and 1/2 topdressing, which meant
luxury consumption of nitrogen fertilizer existed in hemp. [ Conclusion] In this experiment, 50
kg/hm’ nitrogen fertilizer, and the ratio of topdressing was 1/2 base fertilizer and 1/2 topdressing was

the best nitrogen fertilizer application practice by considering hemp fiber yield and nitrogen balance.
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KK (Cannabis sativa L.) 3 24 KK . ZE K .
DURRSE, RACEZIES, TTHERHE 2/, Hilr
MR —MIREENATEYY. Bir g PEKR
KB} (tetrahydrocannabinol, THC) & & 1t T 0.3%
B S AR AR R Tl KRR (hemp), 76 E = R CH:
BORHE) R AL KRR, EZERAE R —Fh A4
WEEW ML AR, Bal, Tk XK
FIs by, FOETERARY K, Hif—2m™
. WARE AR AEE LB, AR KR

EREFRLTICRZ —, BMERBIN, X
ARG, RER A A B B G AR Bk K

LAY A BRI AE R R T, & S 4Em)
T AN 1/ =i 2 = N = W ) 1 = W =W
T X6} T RR 5N IR AR AT 24 7™ P 52 T 16 A 7
THIE, AN E R, CHGE N KRGS E
FRI Tt R BN 65~200 kg/hm?® A%, Horb B AR A 2
ti 50%~80% ANAE,  RORRAE K HIT I AR Wl 5
SRR 80% LA L, MEBAARZAL . fLABSESS,
FIN B BIF 9 245 S 5% BRI A 7= 5 e B A J 2 3
S, AHAE R E S MR R B AR, DAk
— R E AR A, A HENANEEZ
JEAF DR ] 5L ) S o 2 — O RS RO R
38 H B Tk KRR A R WCR R s e, AR f
AERHER T, AT KRR G A RS %

1 RS

1.1 G X EAE L

KT 2016 4F 5—9 AE=mE RN
BRKREIR T (N 25°23', E 102°42), Tk 1991 m),
R 145 C, BAA 7 A) FRIR19.7 C,
IEIR 2 12~13 °C, AEFE/K Y 900 mm, AH X
FE 74%, 5—10 FJAZE, FoKE2y 240 85%,
AETCFE N2 240 d, AP H BREE 2 400 h,
Ja R 2 UL (R i) A . IR L
213, IRE IR 0~20 cm HFZE HIEMFEMIRDLHA -
EHUR 36.4 glkg, & 2.09 g/kg, 4 0.78 g/kg,
4H0 2.96 g/kg, JCHLA 31.5 mg/kg, AW 20.6
mg/kg, HAHAN 112.1 mg/kg, pH 6.57,
1.2 Wit

PLTAb KRR S Fh 2 6K 5 5 AR, SR A

R FRIX BT, EXBEE 2 AEAERE H ]
(A), 439K 2/3 BLHE 1/3 38 A0 (A1) #1172 AR
123818 (A2); RIXMAEEHE (N), & 415K
F-. 0 kg/hm® (NO). 50 kg/hm® (N1). 100 kg/hm®
(N2). 150 kg/hm* (N3), /NX AL 10 m?, /NX ]
PR 0.5m, BN PREE 3K, 5K X DY
WARTT,

I HL AT K, 2016 4E 5 F 10 F %4,
2016 4F 5 H 24 H AN TIFA7544%, 17858 30 cm,
Pl % B 50 bk/m®. BARFPZENIRE, 4 kiti
A, SEREFREMIFEREA , BT 50 cm
A o WS 2 23 31 Ay aok e R 5 A S AL
HEA/NXARF], 435124 60 kg/hm® il 80 kg/hm?,
VEFENE — R PEMEARE RGN o [E) 48 BR% Y b
FUR 64T, 2016 459 A 13 HIk,

1.3 fBFRIE 5 5 H 7 i
1.3.1 KRR 2RI 2

T Tl KIREF 4 B, 2 e g RANRG
SN BB (RN T 1 m, (BUR B E AR
R TCEER), SR BEMLIEE 30 Kk, 43 I 5E kR
. 2B CGEER). R CEER) . BE2EER
I R RRER A . JoBt, BT 25
HLE R 5 AR, T R
1.3.2 JBRAR K b R S B e

T R REF 2 AT, A5/ Xk B
20 BRIURRAYHD 3, 4325250, 105 °C 257 30 min
J& 80 C HEZHE , My )E i, HELRED &
EMARSE. HTRKESRRIEY, REL
ik, WAREEIR 300 cm™, KL, EIEFHTFIIL
SR 45 R4 0~30 cm, >30~60 cm, >60~90 cm
i+, WA HS G 2 mol/L KCL 42 5 it ik .
K e My L R B AR A, 58O e ki
A ARIEIE AR A IR R R & T E
FMAE A, THEARXh.

FEMA FE = B AR HT 0~90 em +HEER LA T
ML + M HALIE R — Tl KRR B R & -
ARG 0~90 cm +4E5% B2 TCHLA .

1.3.3 HdiE i

K H Excel 2010 i#F 17 % 4% 42 ¥, F SPSS

19.0 #4777 2081, F LSD % K 56 4b B [|] P<
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0.05 /K-l 255 1 E 1k

2 BERED

2.1 RFALHEX R ZHVEIR K R0

HIEE 1Al SEOAE T B 25 RRR A A 2
PR, BB 23 Lo 1) b S RE T B A
PERSEM AN 38 5 TR =it bRy, Z5ML, fE)

B JEE 0 e 25 o il 20 N8 S R 4 m L N
N2. N3 35T NO (N1 [y fif £ &[R40 ), (Hi%
PRmEISM N1, N2, N3 2 RA R, A RkE
B R B R b, N2 ek, BEE T
NO 5 N3, H5 N1 ZRAWE, A4 E L
L R SR v N R = T OB N = B )
A2N3, A SREN e KRB AIN2,

*1 [TEAEXNKHER R

Tab. 1 Effect of different nitrogen rates on the agronomic traits of hemp
=)
o TERAMY £fl/mm B AREEAOY .
yield of desiccated . . . . fif 25 8 /g stem weight
treatment phloem plant height stem diameter fresh bast thickness effective plants
Al 412a 293.25a 1220 a 0.69 a 33.00 a 94.70 a
A2 434 a 300.03 a 1235a 0.72 a 32.50a 102.28 a
NO 3.62b 266.05 ¢ 10.61 b 0.64 b 31420 8591b
N1 435a 291.04 b 12.54 a 0.70 a 3391 a 98.45 ab
N2 445a 309.82a 1293 a 0.73 a 3444 a 100.02 a
N3 448 a 319.73 a 13.14 a 0.74 a 31.31b 109.73 a
Ji#Z 3Kt ANOVA

A NS NS NS NS NS NS
N * *3k kK k3 *k *

AxN NS NS NS NS NS NS

Ee FSEEEA NG F RS AR FAL BRI 0.05 /KF EZRBE; NS AREE; <.

s J3 B IRAE 0.05. 0.01 KT EEE: TR,

Note: Values followed by different letters in the same columns mean significant difference among treatments for the same year (P < 0.05); NS. not
significant; “*” and ‘“**” represent significant at the 0.05 and 0.01 probability levels; the same as below.

2.2

FUE X KRB R R 5 70 BB
HIZE 2 m 1 SRUAESEE He (A0 N H i 2%
SOMA R . AT A SRR R R, (HX R R =5

e T T R N

M E AR EIR ISR
A1 BE 25 A S RRAT BRI A R B R s R

=

AR A2

RALIEIE L )5 AL

*2 TRIRERAEN KM EBRFRES HEHFNT

FF BRI A 280 28 R B2 2 I RN ) 14 o v 344 o
NO LT N1, N2, N3 AbFE; N3 A H kb 3
e EREMKH AR ER, ENIEN2Z
22 AEE; N2, N3 8 N1 g & SR A
RIFER, HN2 5N3 ZaZERALE, Kb
[EECAR, JRFT. IR R RO A2N3,

Tab. 2 Effect of different nitrogen rate on nitrogen accumulation and allocation of hemp

Jrsty JHRFF hemp stalk JHI hemp leaf SZ A B (g hm )
treatment HARE R/ (kg'hm ) He /% HARE R/ (kg'hm ) L 1/% nitrogen accumulation
nitrogen accumulation proportion nitrogen accumulation proportion
Al 41.85b 2424 a 130.58 b 75.77a 17326 b
A2 46.64 a 2429 a 14343 a 7571 a 187.82a
NO 3230¢ 24.19a 101.23 ¢ 75.81a 133.53 ¢
N1 41.83b 2322a 138.35b 76.78 a 175.69 b
N2 48.67 a 2520 a 142.34b 74.80 a 192.68 b
N3 5417 a 24.49 a 166.10 a 75.51a 220.27 a
JiZ 3T ANOVA
A * NS * NS —
N *% NS *% NS —
AxN NS NS NS NS —
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2.3 AARIE B KRRISCR G TR TEHLE & E R
WG B SFA8E 1) RS

H % 3 Al FUIESEE H ) B 3 s e - ek
WMARE T, AN E 2 m - 35E5% B THLA
MEgERWARR T, FIEHEE A S EEHE
HAER WA IERMARE T, A2 5K Al fE!
ERR MR ARBNE; IR LA M

39 e S 2 2 {1 RIS R o
N3 # NO. NI & 4 m HIiEsk @ CHL A, B
N3 5 N2 Z A 22 A8 5 N3 & HAbab BEAE !
FRE RN ARERME, AN 5 NI ZMH
ERARE, FOHAAM, AN PR+ 15
T B8 ORI e A AR A A0, H - 39 3 LR
EVC AR RN SRS

&3 TRIREAENHIREN AR TEOFM

Tab. 3 Effect of different nitrogen rate on apparent soil nitrogen balance of hemp kg/hm’
P . P
bR ,—,ji%u}\ mtrog;n mp:t _ o f}j% th nitrogen ot;tp:; - LEENEAERT
treatment L TR A TR TSR LHA apparent budget of soil nitrogen
nitrogen fertilizer soil initial nitrogen nitrogen uptake by hemp soil residual nitrogen
Al 75 3254 173.26 211.1a 1575 a
A2 75 3254 187.82 214.1a -3.76 b
NO 0 325.4 133.53 202.8b -10.89 ¢
N1 50 3254 175.69 203.0b —324¢
N2 100 3254 192.68 217.2 ab 15.55b
N3 150 3254 220.27 2239a 31.22a
JiZ 5Bt ANOVA
A — — — NS ok
N — — _ ok ok
AxXN — — — NS *
. = o
3 itie )RR R R T 11.2% H1 9.8%, NI

HEABEZE NN . IR it i B 7 65 kg/hm?
DR TE X Y= 2 Fah A N 1
W, R e EUIE R RE I AR T
i, NIAHE T NO T R~ &3 20.2%, N2 4
BE NLT e 23%, M N3HEKET
N2 TR PR AR T 0.7%, bk 5 A KRR oA
R EAERIIAAAEM RGO, 2R 243 i &0
U RRRAR SR EA B A SGEVE T, o )
BRI . AT, A4 HRBRA L1
RO BN P N, 5 A7 AT o4 B A
R—, ikl , ORI &Rl 22 AR 2 R
(R U7z g b, A Y O R AE R, DA
B IR AL 7 1) 22 S 38 20 /IR R i 7 AR AN )
FEFE MR, X R IT 45 =k 25 R
JE A

AR BRRMEN S ZH, FEFE
YED R Z BB W, 5 10 AU i 2¢
R OAILTRFW AR, W R R AN A RE T T IR
BE, LFEE . RSB, B1EYE S K
BRI, FEARBFZE R, A2 MIET AL BRFFAIRR

FHELTF NO JBRFFFURR 1 A EZ R il m T
29.5% 1 36.6%, N2 AT N1 FRFFFIRRIT 9
ZHERDWEE T 16.4% F12.9%, N3 M T
N2RRAF FIRR I A R BB R a4 & T
11.3% 1 16.7%, HrhitARRERERE, 4
FEMARHEEN 3, P EEHE
LB e o e M A A R R, (TR
HHRRE R ERE . Ao, N2 ABREXT Bk E A
BEEM, H52Z AN M, 25 E, B
JEWE A B AR, W A AT R ZEFT i
Ko, (HZEFFZRES, ARt B N3 iR
SORRECH AT N1 RIES . XU B Tl KRR
REMAABBIEFENING, HXTEF4E =5 IE il
AFl, FEIEH, —H KRR EFAEY, 255
F5, RN TSRS T2 EK, Bf
A RRERAR ™ 59— T, RIRRLAB) R R
PR, HERRIE AJAE AR AT IO, 5
INZZ L FREER VR AR = s BN
AR R A R A s A PR
FMARRBRES, BRNARAENIRZ
WEERITT e, AIERRER T A ™M, AWFA
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N1 A% F NO £ 5% i T LA $E = 0.1%, i
N2 PHE T N1 - 5858 B C LA L & 7.0%, i
N3 MHE T N2 L35 88 AL AL & 3.1%, £H
e il R Y AR B O o AR A B
WE 7 H, N1A A2 8 F NO. N2, N3 Al
Al Rl HHE—KREMR R A R TPy, #
A — 5 IR 488 i3 A Lo ) e 1 SR M0 A5 2] o 72
SRR o AR S0 T AU i N1, SR
BB A2, FACHI A FESY

R EPTR, A TR RRER 4R e, AR
IEENERERE s IR, —E M RNE R T 1 niE
B B AT AT B I, AR S T AUIE =l
50 kg/hm?, FE38 F ) 1/2 JEAE 12 3808, 2K
JRAE R A HR it T Ko
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