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1.1 R UL

T 58 XA 75 R o B AR AL 2 R S8 IA AR 2 3 IS 1), Ja L2 iy o s D KB M 52 X, K AR AR ) 25 7
PRI 2 R BCNSREN, I EE 22 ASE IR 32120, X A ol A 7 o A, VR S5 R AT R R
ZAEAEAN T, R K S B BRI Th e PR IE B 5 AR v B A AR AR,

ARG T 2025 5 H CFEFID 2 10 A JE (I 58 ) 76 18 4 04 17 7% 3 B0 B v A 34T, W 560 s 47 1
N 37°16'11.70", E 97°27'4.86", #5344 2 887 m, i 5 HA[A] (5 H 20 H—10 H 31 H) H ¥ 12.86°C, 0°CHik
2121.87°C,~F1 165 d,=10°CHIR 1 919.25°C,F 128 d, H IR [E] 1 664.23 h, [£/K & 233.40 mm, FE/K &%
S 6—8 1, I 8] Pk B 1) 84.36% (- 202, R IGHh I IEREAT /N2 % 1.6 o/kg, 451 1.45 g/kg,
TR 15.0 mg/kg, AL 388.3 mg/kg, AL R 41.1 me/kg, pH A 8.5, 56 B /F A T AR 4 51 Rk B iR 56
Mo FEFHS NI ORFN T RERS W A, RSN XEEAT T B, 2 AT . AN ERK TN, B
ANXBREL Ko FRAL PR — 3
1.2 {58 5t

WA EM T RAESE T ARET A AKX, TR EZ 03915 ¢, & NN E K FRL N
81%. ARG IEIT N TR BEAT 38R, 47 BE 2 N 50 em, IR FEFS I E 2~3 em, £ F LLE B K. HHRAE
B B IR R (N246%) , T 2 RN BERRAS (P,0,212%) , B 2 IR F R FR 1 (K,0252%) « it il %
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Fig.1  Overview of the experimental area
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Fig.2 Daily average temperature and precipitation during the experimental period
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Table 1 Experimental treatments and fertilization scheme

O sz Yy B AL 8% (kg/hm*)

N p K N P,0, K,0
1 N,P,K, 0 0 0 0 0 0
2 N,P.K, 0 2 2 0 300 60
3 N,P.K, 1 2 2 120 300 60
4 N,PK, 2 0 2 240 0 60
5 N,P K, 2 1 2 240 150 60
6 N,P.K, 2 2 2 240 300 60
7 N,P.K, 2 3 2 240 450 60
8 N,P.K, 2 2 0 240 300 0
9 N,PK, 2 2 1 240 300 30
10 N,P,K, 2 2 3 240 300 90
11 N,P,K, 3 2 2 360 300 60
12 N,PK, 1 1 2 120 150 60
13 N,PK, 1 2 1 120 300 30
14 N,PK, 2 1 1 240 150 30
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1.3 W e w5 fe J792

D52 TAELE 20254 10 A RS — 747, ISR C 5.3 TR, W S AR LA K, 3 AR T
LA .
1.3.1 HES&HE

BN X BHOTEAEIE VY B, 55 ROk /m? 18 % L s 55 5 DLE IS SR VT Al DU # 52 THTAR
AN SRR A 43 B, SR 3 YR .
1.3.2 thim St iE

BN X BENLBRIE H 10 BRAE K R AT vD s, FI RO AR = B, B v s 38 THURS (1 0 B, e bk
e ORI 22.0.1 em) 5 7 M D)2 2 B /D 18 4R 7 1 R g A B ) AR DT 34048, 4 R ek i ORGSR 42 0.1 em) o
1.3.3 Hb - AEW &

BN X B ATLZE L 3 kA B VD , BTV D S Bkt 1300y, SRR J5 S I8 /K PR R THI % 0, B S5 TN 2R
B ARAS PR R0 . 7E 105°C R A7 30 min, (%5 65 CHRFALE X E iS5 5 , 115 3 /R VD 8 715 sk
T5E, FREE A /N R IR 2 B e S P T AU B A& (g/m®) , TR BN kg/hm?® I T 5 4R 88407 o
1.4 B¥5 50 #hr
1.4.1 B g it

a4 Excel 2019 5 SPSS 27.0 A3, 6 H#fs idE AT B DR 25 7 22 93 i (e /D Y 35 22 ek, P<0.05) 5 T[]
VAR TS FUL A5 SEUB R AT i RESE , 900 B R AR I, T 485 5 0038 23 BT V2 o S P it I S 8
1.4.2 REARMRSL R 207 R 4T

MR 52 75 5 S IR IE R S AR R M S T 8, 6 — o6 k(1) ot iR () e =t ik (3D T ik
TZHERBEIE, R RE X F

y =by+ bx + b,x" D)
y=by+bx, + byx, + byx,x, + b,x,” + bsx,” 2)
y=bo+ bx, + by, + byxy + byx %, + bsxyxy + box, x5 + byx, T + byxy,” + boxy’ (3)

o,y AP E L E A E (kg/hm®) 5 2D A 9 20 B B0 IR A AT 2 — Rl BB e F 225 302D o v, A
ST BT S R R P T R 5 X (3D T e, vy R R AR A s b N RN R, b, ~ by
RIS R BT FE I R
1.4.3 B A1k

B Sy MTid e — PPl Ge it 7 — e Y BN B BT 45 B A B 58 1 — R ge it 7. AR S5
2 S AP [R) T R B0 EHE 20 BT 71k A 25 e T A 3 Y Bb AR i, SRt AS 1R it IR K T PR AR S A
RO i A IR A . BT A I

x, = ig n, 4)
S, B u, BB VE n, 27 BEX B 241
A (5)
-1
959% BLAE K1) x; = S #1005(n, = 1) ]~ [ + 5
PR 22
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2.1 /A [F) e FES A X 20 v PR R 2
SE LRI 3D, HAHEAE AL (NP KO FH EL , HAE SR B 7y pk i 3 R S el i« 56 B At -4
Vi, 7E NPt AE & [ 52 250 R (NP, , il 80 At FH B 06 n , Vb B bk oot 3 B el s % e P S AR KRR &
JeTtJa WS, IEAE K KPR B A . /8 PLK i AR & [ 58 2610 T (K, , B ZUIE it FH 22 38, ik s 25
JEE R 5 5 35 5 S T S A 3, FEAE N, KT B g I 5 T /0 8 e s ) e S PES ot P 366 o 2 R e a3, 7
N LK it B £ ] 52 25 A T (NLK,) B B3 B it FH 386 0, ok v 2 2 et R % 5 FE AT R S TG B i 38, 48 P, KT
Ik B e KAB . o3BT R BA , it A A B2 B Pk = 380 v T R it AR AL 2 (NGPGK ) , R NLP,K,N,PK, . N,P,K,
NLP K, 1 N, P,K 2 35 KT NoPK 5 il AT Ak 34 %85 B 351 R 1 A Tl A Ak 2 (NG P KD 5 e H NLPLK, W NLPLK W NSPLK
N,PK,.N,P,K,.N,P,K, N,P.K, N,P K, .N,P K, Fl N,P,K, &b F {5 2 K A Jiti I AL HE (NP K, 5 Jih JIE b HE 7 g 4
T AR AR AL BE (N PK,) » Ho i NLP,K,  N,P.K, - N,P,K,«N,P,K, \N,P,K, N,P,K, . N,P K, &b B & 3& kT R Jiti i
b PR (NP K, 5 it B A P 55 5 £55 K F o Jiti AIE Ak BE (NP K, » 7 N,P,K,.N,P,K,. N,P,K,. N,P,K, . N,P,K,+
N,P,K, NP K, {3 KT A A AL HE (N PK,) o B 5« %5 FE 7o I A1 55 i i K A AL EE 354 NLPLK » 58 A% it A
AEFE (NP K ) 3 AL T 48.48%+66.70%56.66% F153.55% .
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Notes: Multiple comparisons were conducted using the minimum significant difference method; different lowercase letters indicate

significant differences among the treatments at the P<0.05 level.
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Fig.3 Performance Artemisia desertorum traits under the different fertilization treatments
2.2 /A [) il S A X b v . A A (1 R
AN [ e JIE Ak 38R ) b s 3 b A W 25 R B 2 (P<0.05) , H 4% i B AL R it b A= e 48 6 2 v T R it IR
AR FE (NP K, (P<0.05) . - AbBE [ E A=) &7 602.22~1 030.00 kg/hm? 22 1], Hodr, N,P.K, (70 E 3 4
W&, 5 1030.00 kg/hm?, 550 A it JIE AL 3 (N PK) 5 2 42 5 T 71.04%, H: 0, N,P,K, N,P,K, . N,P,K,+
N,P,Ko+ N,P K, N, P,K, A N,POK, Ab B AR 4 F A= ) 8 350w, 40 il 58 NG PoK 34 1 1 64.76%  64.02% 58.67%
54.61%-53.32%47.60% 1 45.57%, N,P,K, 5 N,P,K,.N,P,K, . N,P,K,. N,P,K,. N,P,K, - N,P,K, . N,P,K, &b ¥ [f)
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Hh AR 2 N B (P>0.05) , 5 AR AR HE 22 S 42 3 (P<0.05)
2.3 BB VER B R AL E AT

B BB AT AR AL B LS R I (R 2), 3R B N Y E B A R TN AR AL . AN AR
K (NGPKD T, vh i AR50 602.22 ke/hm?, AN HE FAE ) 80 60.69% , 169 7E 1058 2% A4 T L%
HA— @ BEARRE S, AR 2 Tt E A AR 2 39.31%.  LAN,PK, AbFR [ HE b AR i, &k
IR Ak 38R PR AL 6T b A ) B R A - B A 3L (93.849%) > i fis Ab FE (88.35% ) > AL FE (86.00%) » BT b3
55 NP K AR (g3 _E AR B 2 BEAR VON - B3 (138.9 kg/hm®) >H i (115.6 kg/hm» >HAH (61.11 kg/hm®) , Jik
PN FE 53 98 14.00%11.65% F16.16% . 45 5K B, AR F7 53 Gk R R b AR W) & (R jE e AAE 22 7,
H i R R Tl A S0 b A= 8 P 0 1) ' ARG A, T R B A L 50 M AR ) 25 55

R2 A EBREOESE

Table 2 Analysis of nitrogen, phosphorus and potassium deficiency treatments

PUE K o b 9 F (kg/hm?) AT M L M%) o kA B F R (%)
N,PK, 0 602.22 60.69 39.31
N,P,K, N, 853.33 86.00 14.00
N,P,K, P, 876.67 88.35 11.65
N,P,K, K, 931.11 93.84 6.16
N,P.K, N,P,K, 992.22 100.00 0

2.4 BRI BN

XoF R B I R AN (1 e A & R (I 40 S, B B it P B Ak T K K Y AR TR N,
RN it 280 A B S 22 2 ol A e P A B ) A 23 S B 0 23.33 ke/hm? FT68.89 kg/hm?, 3K 3
Gy 2.79% A1 7.46% . B AT 2 Ab T P,7KSTIRE, Y0 AR M) B A N RN, IR S AL B N RO A
WA I i ] B2 P88 T T 184 0, 20 S48 0 33.33 kg/hm®\4.44 kg/hm?, KR %8 4.04%.0.45% . W] K, P,7K
PP B AR A IR AR R ) R 45 B A R 1A A E A

1500 1500
| === | — N2 == Pl — P2 15001 - -
s} —
< —
E 1000 E K‘;
& <, 1000F =
el 2 5 1000
s L] I
I e |
ﬂ 500 ﬂ 500} ﬂ 500
] 2 2
0 0 0
PiK, P,K, P,K, NiK, NoK, NoK; NP, NP, NoPy

El4 &8 ERZEYEHT

Fig.4  Analysis of interactive effect of nitrogen, phosphorus and potassium

B it FH A K, 7RSI, P T P it ol Ak 3 (1 0 v b A Ay 85 o e R S 0 T 14, 430 5
87.77 kg/hm*. 133.33 kg/hm?, 3 K551 10.50%15.52% . FAEHE FH A N, /K, 70 8 o B A9 s e
P, R P, Jit B 5 Ak RN S5 35 7 Bt 0 2 00 T 3G 0, & 3G 0 90 kg/hm®. 4.44 kg/hm?, 3K ER 43 0 N
10.80%0.45% . W] N, K, 7KV 1 ZUREFHAR AT A A A5 1 4 L B RO A P o

ik FIE it ) e E P, KPR, E K AN K it B A TR b A 4 49 8 g o it 2 1 T 8 4 4
1162.22 kg/hm® 1 133.33 kg/hm?, 3418 A 19.65%15.52% . 4 %0 it F f 4 T N, KPR K K it 7 a4k
PR b v b AR )R I R IS T P 0 T K, 3 5 39 I 154.45 kg/hm’® A1 68.89 kg/hm?, 391 43 73 O
18.53%.7.46% . FWILE N, P, JLAAAF T, S AL I AL R RE W15 21 56 17 1 R A%
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2.5 B ER LR RS R K A
2.5.1 =76 "R =0 U NERERUS B B3 i

AT 3 RS S B AT AL (D T8 B AR ) B AT B 50 4. AR DR A e, 23 AE NG PLK
A 2K K3 T NPLK A — TGRS 7 R AR 3R AT o 0 T2 U U A 9 5 T Ak 3 2
WA TN R s g S T A AR A B B A ) B RO B R SO HEAT 2 s ] T
T RGBT = 0 LR A IR N B 2

SRR (R 3D, BRAUIE — 70 — R U e R AR AR A ARG T7 R 1 R YA T8 ko
FRBSE SR , A PK AT NPK IE R LI B 8 2 /KT (P<0.05) , HARBEL I RIA 12 2 KT (P>0.05) , AR
AT 0 W AR I SR A R AT B . 0 — 2P 0 =0 RN T R R B, IR A B LR — Ik
T ZA A B AR 3 — 45 SR A0 T 335 9 AR B0 R 50 2 PR AT S DR B 5 A R =
TE R NERTT R AR BT RS o &3 1, AW TR P 7 R [ VI ROCR AN 822, Foikda Ak 5 Ay
TR FERHERE AL B, — 6 =0 S = U AU R B AR A

R3S ER

Table 3 Fitting results of fertilizer effect

B % ReAt 3R Fa 2% R’ P

N e y=-0.0007N*+0.6306N+838.4444 0.6955 0.5518
P e y=-0.0001P>+0.3970P+874 0.9900 0.1003
K e y=-0.0444K>+3.5926K+928.3333 0.9789 0.1454
NP fie. y=653.6398+1.1895N+0.4664P-0.0010N>+0.0005P*~0.0015NP 0.8641 0.3059
NK fe y=408.6207+2.4349N+8.9384K~0.0010N*~0.0302K>~0.0283NK 0.8321 0.3684
PK fE y=390.7280+1.8045P+10.6472K-0.00003P>~0.0430K>~0.0240PK 0.9934 0.0164

NPK fl2y=594.7144+0.6400N-0.1066P+6.0952K—-0.0001N*+0.0010P*-0.0164K>*+0.0018NP-0.0118NK-0.0072PK 0.9226 0.0203

2.5.2 Vb B A AR A AT

727 it A 2 )00 B A SR R = o0 R BN (R A AR B 5k = RS ) BRI o 7 B AR 23 BT
HEAT T . DAt AE AL R v0 8 M b AR ) 248 (8 L 602.22~1 030.00 kg/hm®) 7E N Ge it X T , 43 53
Guit NP KB 4 AN it A 7K R 0 b b A= ) 5 98 N Gevk DX R H B AU, v 5 L k3 P 3848 b
HEZE BRI 2 ] 95% BAZ X (0] (R 4) . S5 RIR, it 95% BAS X [a] v 55 1% 008 3 ik FH &2 [
N 156.51~220.64 kg/hm?; B AE HE 7% jits FH = 8 Bl 24 193.23~269.63 ke/hm?; £ AL #E 7% fitd B & v [ N
41.45~57.98 kg/hm?; i 7 it FH AERFEC BB A 12 (1.222~1.235) £ (0.263~0.265) , HE— 35 5% HE 15 it I 52 ¥ [l 6 o7
70 2R R AT AR AT, $5 B 3 (4) F (6 TP YA b Z M Bobr v 2 , 3R e A it
595% BAG X ], 13 2vb Bk F A B 1) 95% B A5 X 8] 847.73~922.91 kg/hm®.

R4 EM EEMBIRES

Table 4  Frequency analysis on aboveground biomass of Artemisia desertorum

N P K
ol wHEE (kg/hm?) K#E  AFE(%) #wET(kghm?) KE  AE%) #IEE (kghm?®) REE  AFE(%)
0 0 11.43 0 4 0.11.43 0 4 11.43
1 120 25.71 150 9 0.25.71 30 7 20.00
2 240 57.14 300 21 0.60.00 60 21 60.00
3 360 5.71 450 1 0.02.86 90 3 8.57
At 100 35 100 35 100
X, ¥ 18 188.57 231.43 4971
mREZ(S) 93.34 111.20 24.07
HHAFEE 15.78 18.80 4.07
95% BAER A 156.51~220.64 193.23~269.63 41.45~57.98
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ARHIF G B TEIR T A 7] it A Ak B G 0 8 A ke P DL B i B A=W g mi, R4 S B AR 7 5. 5T
G5 AR T I AT DA, 25 AR VD T8 Rk R B R A FENEE I S IR A T 5 5 R Ik HE A 2 (NP KD AH
PRI AN FIFE R HE iy o b, DUNLP,K, A B i AU 6 RACR SRR, 1 P 0 6 20 Wl 0 TRt e 0 1 [0 41
WEAEK,

IR RIS B REMERKRE B L HRER TR, AEMEKE IR SEE
AR PAER FAEA B T 3 A K P s e A I 2, AT (i ik 4 Jod B R 3R 08
Tt B 6 SRR R A T P DA B i 040 1 S e A 4 . PR V225 T DA R ity WA B v 52 T L A0 o AR AR s |
AL L R AR T it A B 2 AR VD B AR AR B . A, 7R [R] Bt AR SRR, L L
Tc, 5 i FF) R s b 2 R K PR R S i, B NLPLKG AR B R b B AR ok, O NP K AR . %
JE B AR 2 A SOAS , N, PK AR B N iR E RO A iE . I rT DUE AR e B T BB ik
AR BCRSE , IR BT B URAA RIS LT, A 2k £ 70 T 2 AR ) i B R 6 SR IOC | B R 03 4y |, BA
18 5 A O R FH 2% 0 /K 43 RO I, AT SR 4 s e ik AR K Rk B 1),

TE 57 53 PR & 77 T 5 AN [ 5% 43 e 2R b s b b A 0 2 W A7 22 S, G v 0 T R 2 B i £ FH
5, FR R R SRS o IR RN AR S B T K SR A AR O R I, 2 B R DL G
DR A B ) R, 77 B 2 A A o 78 AR 53X 5 R 43 A e N R P PR i K BIR ) 55 7 F e )9 25 SR A —
o A EFF N NEIIELS 1 e G 2, 35 AR BT 75 77 0 AT A2 3 A 47 A A 3t v 38 b T 2R 4
SO BN T B v LB (AT A M (AR B 5 R SCRI [ B A N e Ak RE xS g
BRI ST, T G b 55 3 R A R BT 3R — AN FLHLAE S R G BRI T ER  (H A H A 7R
S AR E AR G o] LA m b B AR, [, SRR IR VD s AR B RS EN s R R S
RO T A R T BACAE RO, RS R AR B T B AR AR SOR 3, 1 RS R R B e
SXof BB AR5 LA (R SR AE D 5 T A e A A B NG PK ) 1 92 T bt A e B K, 06 P 0 i P G Tl 8 A v LA
AREREE N B E . BRG], Vb E IR 4 i S AR B 2GR T SR 2 R 4y
PRI AR, SR« H R A Bo R U7 — 850, BIFE RS2 BRAR AR T, AR I 2 AR ) 40 T DA S KAk %
PRI R Lol

SR » AW 78 A 45 O B EONE BR B AT FE AN B AR, BALTR 2K [m] DA RS TR 88 oA ik BB 25 /K7 (P>0.05) o F
— 35 B K40 B 2 B« NP NK . PK g jiti 75 F% 74X PKAE 8 P<0.05 , HAth 00 & 05 B8 AR AR 8 3% i HL, =
TG IR ERE AR R 0T R )RR AN ¥ G SRR ) R (— IR IR BN N IE , IR R EAH A
G0, A RE R A BRoR St b B T . WV E 950 T SR 2 24, Bl RAL G TR BB IR
UFHB IR X P TR R KR o X — 45 R 500 78 4518 — F0, A A= A e 97 A 4 i 25 AR AL — IR RN AR
BB NI TR0 BRSO R FH 32 B4R 22 40 7L DR 2 0 B Sy e e 52 e, i DL — i 00 ek BB B AN RE AR
T HUREHE BT (20 300 H T 4 1) TIERH 280 o BB PR A7 AE — 2 [ AS /& 2 Ak, DRI ASTIE 9 R F AL 4y
WTEAS VD 8 AR AR 22 AR & S B SR 0 H An B AE &, 83T 95% B A5 X R TH 5 H i X kb &
A7 it FH IR N 156.51~220.64 kg/hm?, “F- 3548 4 188.57 kg/hm?; i AL Jiti FH & M 193.23~269.63 kg/hm?, -
YIMH N 231.43 kg/hm?; B JE A 41.45~57.98 kg/hm?, 35118 5 49.71 kg/hm?; N+ P,0,- K,0 i Ff & LL 5l 4 1
(1.222~1.235): (0.263~0.265) , 7F 16 U 44 A it FH IC LU S el 4 0 T8 b | AR ) B 95% {5 X 18] 4 847.73~
922.91 kg/hm®. AT L, S50R BHH AT & it FH A ) TR b b AR DL R AR 3 o, B T o BT ik 4



$24 - HER2TE 202646 % 3 MRE36H)

T EEACHER AL TS %

L5 LT AW FEADONSGIEAR G Vb 8 N TSR 7 T AR 24, Oy T 5 XA FAR
TR RAEIR O T S H M. (B EH, AHETERE T —E0 ulie 8dl , o T 2 H A ERERN K
S me) N2 AT A7 AE AN 8 1, A SRATIZRUT JE 2~3 4 B LA b (3% 28 58 0 UL LASGE T A 2507 F4 A 1 5 e 4
Yo BEAL , BRI T ok S Wit T R 320 P 5 R i 45 AL 2 5% 3% ARR NG & e B P i Ll e i ik —
AU AL &, AR R E E B AN E B B 2 TR A7 1 3T 5 AR S R e AT I Pl R 8 B
R

% i

TEAEALBEAEBE 1V R i R R o M AR R v ARt BT AL B ] & A KR AR AR A B
5 (P<0.05), B LA B35 B 2 5 v 1D AR . FERCBE VR 3 MR A i, AN TR R 40 R O b 7
A B TR M A AE D 2 S, G e R R B R St b A ) R T A A ALK T R 2R S PR S e
FARE AN o e T B3 03 By, B 50 X 00 865 1R ) 25 4 25 i N & ¥ B R - AUIE 156.51~220.64 kg/hm’ s 5 JIE
193.23~269.63 kg/hm’; # /I 41.45~57.98 kg/hm®e % B2 AEAL i FI C HE 2y 1:(1.222~1.235):(0.263~0.265) , 1£:
BEEC LG X TE] P, o0 AR 81K 959% B AS X (8] 8 847.73~922.91 kg/hm?s ¢ L FTik , S8iB R @D N
AR LASR B 32 B 7R 4, & BRI A Bl IR R R AR m A A AR KRB S AR R e
A A SRIA A 7 b v N T 1 e A A AR i %

S

W2, 05 H R EALE SRR M AR TR A4 5 Gt ke i K8 400 a RBERB K AL #aAH52,2015,27(4):735-744.
M, B, EH I R RS G R 13 @ LA ST B A L)) AL B S 5 et 2 4R,2025,31(9):1724-1737.
FHEFRE S HEF BEREHGAFEAR LN 8" 28 R A 5 5 A AE]) ). A &5 5 4R.2026,46(2):1024-1033.
FBH, A R TR e AR A R AR R A SR R B Ak A S M AR 69 ra )], M S 4R,2026,34(4):1483-1491.

link.cnki.net/urlid/65.1103.X.20260328.1459.001.

(6] SFHEF 45,22 5% . T FRAHM T IR A AL E F T B — MR T B AL ES G TTakI] £ S FIR,
2026(8):1-15.

(7] 3K, R AR, R 2,5 A X TN R TREFEERE R E W AT 57 5R(]]. FF R H22,2026,49(8):1653-1662.

[8] #h AR, EAK4R, B 05 7K .5 FF & 8 i &AM T 31 LA F BT [T AFF,2015,34(2):42-45.

O] ks &, W A 2 5.5 ALV ERH% ) HRIRS AR L3R M A WK LM B I 5 AR T AU AE[]]. A 4 F 4R,
2025,65(6):2529-2544.

[10] 2= 5 32 3R 4 B 45 . 38 T F st i S 40T 90 K 5 40w A A e Fal)]. R 5 3 3$,2023,43(5):113-119.

[11] A& Z 3 5 mK, T 7 ok, 5 . 07 & xF 3 A4k A AL A F 30 & 5 40 A& K ey BAR R[] B b RARFH K 5 2R ( A A5
#8),2026(8):1-8.

[12] ARARE A A A= 5 70. Frif A RMFEHY I & e B3 ML B3 R[], F 53 92,2022,31(4):36-38.

[13] Ta e, 2 8.5 B FRERELEE S~ BaB80 B FEESH )], 32k $F3R,2019,28(8):15-27.

[14] 22 Fham, B b= 5 341476 Resom s 7 2T F R R E 40T 7= 2 0% a(]]. 3 54k,2022,30(12):3470-3480.
[15] B . A5 e 36 A 3T 35 338 32 R 3 5 T AL 138 5989 %A D], of A i 42 0 52 3 AR Ak K 52,2024

[16] £ &  AMEIS T 338 E RALM TR IR SHHUHI[D]. 480 7 B K 52,2025.



IAMEFTEA, % Bh KA S AR R KR 5 5B H T 5% "25-

[17] 3K 7 3, FT Wk - %y 6, 3K A48, . R RUS 56 xR AP AL 48 3 5L S5 SR a9 vl 3 R 5 33F,2025,45(4):36-43.
[18] Yacoub M M, Al-Hamdany F M A, Almehemdi A F. Effect of some fertilizer combinations of nitrogen, phosphorus and potas-
sium on some qualitative characteristics of quinoa in seed[J]. IOP Conference Series: Earth and Environmental Science, 2023, 1252
(1):012053.

[19] Jiang X F, Guo J, Li S C, et al. Nitrogen, phosphorus and potassium formula fertilization model of Lonicera japonica Thunb in
hilly and gully Loess Plateau of China[J]. PLoS One, 2025, 20(6):e0323828.

[20] Weinstein M, Baram S, Yermiyahu U, et al. Nitrogen, phosphorus and potassium deficiencies impact the transition from juvenil-
ity to maturity in Theobroma cacao 1..[J]. International Journal of Fruit Science, 2025,25(1):36—47.

[21] Liu L, Liu Y, Qiu Z, et al. Effect of nitrogen, phosphorus and potassium fertilization management on plant and soil properties in
grasslands with varying salinity - alkalinity[J]. Agronomy, 2026, 16(5):524.

[22] Shi J, Lu Z, Lu T, et al. Long—term differential fertilization strategies enhance soil quality and microbial metabolic functions :
Evidence from a 45—year field experiment[J]. Agriculture, 2026, 16(6):691.

[23] x‘d&%,sz—% EEAF G R R RATFARG Ut i 5 2 ST SAFAE( ] ) & & 5 9R,2023,47(4):546-558.
[24] £ ,% 2 350 &5 6 8B BGENE AT 2 kA K A 2 A 25 2 = B 0d o], F B R AL AH,2025,47(1):53-62.

[25] BeA, 4 & &, Fh— 2,3 R K F RUBRAE A 335 168 78 & /% A Ao 4 A A8 69 % @ [J/OL]. 33 5 4R, 1-13.[2026-09~
02].https://link.cnki.net/urlid/11.3362.5.20260325.1648.002.

[26] AL 4, F 2Rk, 5 5 50, 5 . BB AR T F 0B 75 LHMCAE D IR o FRA[)]. 336 5 3R,2026,34(6):2099-2108.

[27] Wang Z, Yao C, Yang Y, et al. Effects of foliar potassium fertilizer on photosynthetic capacity and expression of potassium and
sugar transporters in peach (Prunus persica)|J]. Horticulturae, 2026,12(3):388.

[28] Yu K, Zhang Z, Liu T, et al. Optimizing the application of potassium sulfate fertilizer based on the variation in soil mineral accu-
mulation and tobacco growth:a 10—year field experiment[J]. Frontiers in Plant Science,2026,16:1748377.

[29] BomAh A 850, 304077 5 . SR A R B3k BB A B- F ARt Sl Sm v I 5 0 A . T30 R AR L AT C,2025,43(6):23-38.
(30] %Xf\ AT KT F A 5:'%15#& 5 KA B TR LR AR S A A AR A v B ()] P B Y #,2026,46(1):209-218.

[31] EAEH6 10 mAR, T 1815 i SRk R b 3 A 3 B R R IR B SR 3R[J). F 34HH4,2025,32(2):20-25+31.

[32] 2%“ B, 4%}&47# EARF R B 2 ARCE A R 5 4R S BN R 5 3 F,2025,45(5):146-153.

[33] £.& B, 5%, 56 2537, 5 34147 Re At 2 0 iR 3 09 3% 31 5 o3+ 547 ()], %’TE‘” AR A5 2008(1):135-141.

[34] F= 38 S v Ao £ SARSE 3F . W R AE RO B0 2008 69 0 5 5 AT Ao sk ML SR (). oF B R 518 4R,2014,30(27):132-138.

[35] A Af 3, ) AT, 38 205 4 A T 34147 Xy B L 6 E R w#éﬁfzﬁr}ﬂ FAFIL[IIOL). 3R 55 3 3F,1-15.[2026-09~
02].https://link.cnki.net/urlid/62.1156.5.20260331.1335.002.

[36] 148, TR 2,5 . R BER T B30 3E &) 0 L30T A E 4 Beed Hem)]. £ A 5.2014,33(3):452-458.

[37] W B4 & 5, EALF R RIS 3 =5 A 305 7 Ao S i 0 3 v BAEHH R AT | AR 4R, 2024,38(9):1790-1797.
[38] Shi W H, Wang K C, Zhou J F, et al. Effects of nitrogen forms on adaptive strategies of Moso bamboo seedlings under low—
phosphorus conditions[J] Advances in Bamboo Science, 2025, 10:100133.

[39] AiE b, F FAB, FA64,5F FERSET G M A KB %4 224 ag%al)]. B dipkdk K 52 524R( B A FF52),2026,46(2):45-52.
[40] Fang X Y, Zhao Z Y, Li Y T, et al. Optimum nitrogen, phosphorous, and potassium fertilizer application increased chrysanthe-
mum growth and quality by reinforcing the soil microbial community and nutrient cycling function[J]. Plants, 2023,12(23):4062.

[41] 9040, & S48, Bk 20, 5 B2 A4 T AR R ORI H 38 AF T & P Hat A LU e % ea(J/OLL R 5 4, 1-11.
[2026-09-02].https://link.cnki.net/urlid/62.1156.5.20260401.1337.011.

[42] B A, T2k AU 3048 4 e xT Ak & SR St A % AR & = )y 0438 v l)]. 3 AR Ak 423R,2016,25(11):1696-1703.
[43] Soratto R P, Fernandes A M. Phosphorus effects on biomass accumulation and nutrient uptake and removal in two potato culti-
vars[J]. Agronomy Journal, 2016, 108(3):1225-1236.

[44] McCarthy M C, Enquist B J. Consistency between an allometric approach and optimal partitioning theory in global patterns of
plant biomass allocation[J]. Functional Ecology, 2007, 21(4):713-720.



$26 - HER2TE 202646 % 3 MRE36H)

[45] ST B2 AT S0 36, 24K R At BACA T F i by £ F R A KA IE S A 43 5 e HaJ/OL]. 3 kA4, 1-19.
[2026-09-02].https://link.cnki.net/urlid/62.1069.5.20251213.1436.002.

[46] Wu Q, Ren H Y, Bisseling T, et al. Long—term warming and nitrogen addition have contrasting effects on ecosystem carbon ex-
change in a desert steppelJ]. Environmental Science & Technology, 2021, 55(11):7256-7265.

[47] Bai W, Wang G X, Xi J Y, et al. Short—term responses of ecosystem respiration to warming and nitrogen addition in an alpine
swamp meadow[J]. European Journal of Soil Biology, 2019, 92:16-23.

[48] Guo Q, Hu Z M, Li S G, et al. Nitrogen—induced changes in carbon fluxes are modulated by water availability in a temperate
grassland[]J]. Journal of Geophysical Research: Biogeosciences, 2021, 126(12): €2021JG006607.

[49] Shi J Y, Gong J R, Baoyin T T, et al. Short—term phosphorus addition increases soil respiration by promoting gross ecosystem
production and litter decomposition in a typical temperate grassland in northern China[J]. Catena, 2021, 197:104952.

[50] Fay P A, Prober S M, Harpole W S, et al. Grassland productivity limited by multiple nutrients[J]. Nature Plants, 2015,1:15080.
[S1] %046, 2= 90, W Rk 3R, 5 R T 34147 3K 09 35 2 KRBT ME A 5 26 RE B AR 50[)]. B A I R Ak A 5,2021(11):26-31.

[52] A4 ATHe 3K U1 i, 5 AR T 341473 B 6 b0 fe ) 25 RSP A AR REZ AR (T b B 13 5 A, 2024(5):70-77.

[S3] BeF42,40 0 4 BGBUR, F AR T 341477 569 Kok fy Sk [T A6 I 2 BT 1] K5 5 47,2025,15(10):37-44.

[54] B . RUARAT Bs6 23 47 58 R A A O P F A 50 R 49 A[D]. B G A T3 3Rk K 52025,

Preliminary Study on the Effects of Nitrogen, Phosphorus and Potassium Fertilizer on

Artemisia Desertorum in the Qaidam Basin and Amount of Recommended Fertilization
WANG Dan'? XIE Lele'” WANG Yanlong'? MA Yushou™? LIU Ying'?

(1.College of Animal Science and Veterinary Medicine, Qinghai University, Xining 810016, China;
2.Key Laboratory of Adaptive Management of Alpine Grassland of Qinghat Province, Xining 810016, China)

Abstract: To obtain the optimal fertilization ratio and preliminary recommended on amount of fertilization for
cultivating Artemisia desertorum in the Qaidam Basin, "3414" field fertilizer experiment was conducted with dif-
ferent levels of combined application of nitrogen, phosphorus and potassium. The effects of different fertilization
treatments on growth indices and aboveground biomass of Artemisia desertorum were compared, and the experi-
mental data were comprehensively evaluated by adopting the fertilizer response function model and frequency
analysis. The results indicated that: (1) Fertilization significantly promoted the growth and development of Arte-
misia desertorum, and significant differences were observed in plant height, population density, coverage, canopy
width and aboveground biomass between the different fertilization treatments (P<0.05); (2) Different Nutrient defi-
ciency exerted differential effects on the aboveground biomass of Artemisia desertorum. Nitrogen and phosphorus
deficiencies produced relatively great inhibitory effects on aboveground biomass, while the influence of potas-
sium deficiency was relatively slight; (3) As determined by frequency analysis, the preliminary recommended
amount of nitrogen, phosphorus and potassium fertilizer for Artemisia desertorum in the Qaidam Basin were
156.51 ~220.64 kg/hm?, 193.23 ~269.63 kg/hm?* and 41.45 ~ 57.98 kg/hm? respectively, and the corresponding
N:P:K fertilization ratios was 1:1.222 ~1.235:0.263 ~ 0.265. In summary, this recommended fertilization range
can sufficiently meet the nutrient demands for the growth of Artemisia desertorum and the nutrient management re-
quirements of desert ecosystem in Qaidam Basin, and can provide a reference for the scientific fertilization on ar-
tificial planting of Artemisia desertorum and ecological restoration in this region.

Keywords: Qaidam Basin, Artemisia desertorum, combined application of nitrogen, phosphorus and potassium,

frequency analysis method, preliminary recommended amount of fertilization
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