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PROCEDURES; 

A t r i a l was e s t a b l i s h e d i n f a l l o f 1970 t o e v a l u a t e t h e economic f e a s i b i l i t y o f 
s u p p l e m e n t a l f a l l i r r i g a t i o n on an n u a l legume p a s t u r e s i n S t a n i s l a u s County. About 
75 a c r e s were s p r i n k l e d w i t h a p p r o x i m a t e l y 2 a c r e - i n c h e s o f w a t e r w i t h t h e Ames Con^any 
T u r b o - r a i n d e m o n s t r a t i o n u n i t pumping f r o m t h e TID c a n a l . A s m a l l p l o t was s e t a s i d e 
t o measure y i e l d responses t o no i r r i g a t i o n , 2 i n c h e s , and 4 i n c h e s o f i r r i g a t i o n 
w a t e r as o u t l i n e d i n t h e p r o j e c t p l a n . The p l o t was mowed i n November, F e b r u a r y , and 
A p r i l . 

RESULTS! 

The s p r i n k l e r f a i l e d t o p e r f o r m e f f i c i e n t l y , c a u s i n g e r r a t i c w a t e r coverage p a t t e r n s . 
W h i l e a c t u a l c o s t s c o u l d n o t be o b t a i n e d on bo r r o w e d equipment, we f o u n d t h a t l a b o r 
and power c o s t s a l o n e f a r exceeded any p o s s i b l e i n c r e a s e i n y i e l d s , / 

Y i e l d d a t a i n d i c a t e t h a t f a l l i r r i g a t i o n o f a n n u a l legumes i n c r e a s e s t h e amount o f 
e a r l y f o r a g e p r o d u c t i o n , b u t i n a good r a i n f a l l y e a r such as t h i s was, t h e s e i n c r e a s e s 
do n o t h o l d up t h r o u g h o u t t h e season. I n f a c t , s p r i n g ( A p r i l ) y i e l d s o f t h e i r r i g a t e d 
p l o t s were l e s s t h a n t h e s p r i n g ( A p r i l ) y i e l d s o f t h e check p l o t s . F a l l i r r i g a t i o n 
d i d n o t e x t e n d p l a n t l i f e s u f f i c i e n t l y t o i n c r e a s e t h e y i e l d . Perhaps i n a s h o r t r a i n 
f a l l y e a r , these r e s u l t s w o u l d have been d i f f e r e n t . 

We c o n c l u d e t h a t under adequate s e a s o n a l r a i n f a l l , we cannot e x p e c t s u p p l e m e n t a l 
i r r i g a t i o n i n t h e f a l l t o e c o n o m i c a l l y i n c r e a s e y i e l d s o f a n n u a l Rose and s u b c l o v e r s , 

A s h o r t r e p o r t o f t h e t r i a l r e s u l t s and c o n c l u s i o n s has been d i s t r i b u t e d v i a news
l e t t e r t o g r o w e r s , A d e t a i l e d r e p o r t i s a t t a c h e d t o t h i s one f o r s p e c i a l i s t s ' 
i n f o r m a t i o n . 

* See C E M I S Handbook for instruct ions o n use of th is f o im. 

C O O P E R A T I V E E X T E N S I O N W O R K I N A G R I C U L T U R E A N D H O M E E C O N O M I C S 
U . S. D e p a r t m e n t of A g r i c u l t u r e a n d Un ive r s i t y of Ca l i f o rn i a cooperat ing 



RANGE IRRIGATION -(Supplement) 

PROCEDURE USED; 

Arrangements were made w i t h t h e Ames Company f o r use o f t h e i r Turbo-Rain d e m o n s t r a t i o n 
u n i t w i t h pump and hose t o s p r i n k l e up 160 a c r e s o f annual legume p a s t u r e . C o o p e r a t o r 
L a r r y Hooker p r o v i d e d t h e p a s t u r e , o p e r a t i n g l a b o r and expenses. We had p l a n n e d t o 
s p r i n k l e - i r r i g a t e 160 a c r e s o f a n n u a l legimies i n September w i t h 2 a c r e - i n c h e s o f w a t e r , 
and measure c a t t l e g a i n s f r o m t h e f i e l d , c o m p a r i n g g a i n s o b t a i n e d on n o n i r r i g a t e d 
a d j a c e n t f i e l d s . Hie s p r i n k l e r f a i l e d t o iCoi;;: up t o e x p e c t a t i o n s and, as a r e s u l t , 
o n l y about 75 a c r e s were s p r i n k l e d . S i n c e Mr. Hooker c o u l d n o t c r o s s - f e n c e t h e e n t i r e 
f i e l d t o o b t a i n g a i n d a t a , a s m a l l c o r n e r was f e n c e d and y i e l d s were measured.by mowing 
November 17, F e b r u a r y 4, and A p r i l 22. 

Four i n c h e s , two i n c h e s and no i r r i g a t i o n w a t e r were compared. Water was a p p l i e d between 
September 20 and O c t o b e r 10, 1970, 

RESULTS OBTAINED; 

1 . The s p r i n k l e r p e r f o r m a n c e was p o o r . Breakdowre caused a g r e a t l o s s o f t i m e . 
C o n s e q u e n t l y , o n l y about o n e - h a l f o f p l a n n e d acreage (75 a c r e s ) was i r r i g a t e d i n a 
three-week p e r i o d f r o m September 12 t o O c t o b e r 10, Coverage was not u n i f o r m . The 
s p r i n k l e r t r a v e l e d u p h i l l s l o w e r t h a n i t t r a v e l e d d o w n h i l l . The water-powered boom 
t u r n e d f a s t e r d o w n h i l l t h a n u p h i l l w h i l e t h e u n i t t r a v e l e d up o r down t h e s l o p e s o f 
t h e f i e l d . T h i s r e s u l t e d i n e r r a t i c w a t e r c o v e r a g e , v a r y i n g between 1/2 and 4 
a c r e - i n c h e s . 

2. The l e n g t h o f t i m e s o i l m o i s t u r e p e r s i s t e d was e s t i m a t e d . On O c t o b e r 19, 1970, 
t h e t o p f o u r i n c h e s o f s o i l were q u i t e d r y by v i s u a l i n s p e c t i o n where s p r i n k l i n g was 
done on September 20 - 25, The young c l o v e r s e e d l i n g s were w i l t e d at 2 p.m. C l o v e r 
had g e r m i n a t e d w e l l i n a l l i r r i g a t e d a r e a s . Good g r o w t h had o c c u r r e d where f o u r 
i n c h e s o f w a t e r were a p p l i e d , w i t h v e t c h 6 t o 8 i n c h e s t a l l . Mean t e m p e r a t u r e was 
70° F, and no r a i n f e l l d u r i n g t h i s t i m e . 

O c t o b e r 20 b r o u g h t ,2 i n c h e s o f r a i n w i t h ,3 i n c h e s more on O c t o b e r 22. 

3. By November 17 when t h e f i r s t c u t t i n g was made, v e r y heavy w i l d r a d i s h g r o w t h 
had o c c u r r e d i n t h e i r r i g a t e d a r e a . There was no measurable g r o w t h o f any k i n d on 
n o n i r r i g a t e d p l o t areas a t t h a t t i m e . On F e b r u a r y 4 when t h e second c u t t i n g was 
made, r a d i s h g r o w t h was q u i t e r a n k and i n bloom. The n o n i r r i g a t e d b l o c k had v i r t u a l l y 
no r a d i s h g r o w t h . W i t h i n o u r f e n c e d p l o t t h e c l o v e r s were s m a l l and i n m a t u r e , 
a p p a r e n t l y b e i n g shaded o u t by t h e t a l l r a d i s h and v o l u n t e e r b a r l e y . . A c r o s s t h e p l o t 
f e n c e , i n t h e i r r i g a t e d p o r t i o n o f t h e p a s t u r e , c a t t l e had g r a z e d t h e r a d i s h down about 
80 p e r c e n t , so t h e c l o v e r s were dense and v i g o r o u s . P r o p e r g r a z i n g o f t h e i r r i g a t e d 
p a s t u r e tended t o n u l l i f y t h e bad e f f e c t s o f t h e w i l d r a d i s h g r o w t h , 

4. By March, no v i s u a l d i f f e r e n c e s between t h e i r r i g a t e d and n o n i r r i g a t e d areas 
c o u l d be seen. N a t u r a l l y , g e r m i n a t e d p l a n t s had caught up w i t h t h e p l a n t s w h i c h were 
i r r i g a t e d up. 

5. Y i e l d d a t a are p r e s e n t e d i n t a b l e I , There were no s i g n i f i c a n t d i f f e r e n c e s (P<:.05) , 
i n mean d r y m a t t e r y i e l d due t o t h e s u p p l e m e n t a l i r r i g a t i o n ( t a b l e I I ) . There were, 
however, s i g n i f i c a n t d i f f e r e n c e s (P<.01) i n y i e l d , due t o t h e h a r v e s t regime as shown 
i n t a b l e I I I . R e g a r d l e s s o f i r r i g a t i o n r e g i m e , t h e g r e a t e s t y i e l d was o b t a i n e d by 
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making t h r e e c u t t i n g s . Duncan's m u l t i p l e range t e s t a i d e d i n d e t e r m i n i n g w h i c h 
h a r v e s t t i m e means were s i g n i f i c a n t l y d i f f e r e n t f r o m o t h e r s . Dry m a t t e r y i e l d s 
were h i g h e s t when t h r e e c u t t i n g s were made. Y i e l d s o f n o n i r r i g a t e d p l o t s were 
g r e a t e r as t h e season p r o g r e s s e d . Y i e l d s o f t h e i r r i g a t e d p l o t s began e a r l i e r , 
peaked i n midseason, and were l e s s l a t e i n A p r i l . 

6, L a b o r a t o r y a n a l y s e s o f f o r a g e samples showed no d i f f e r e n c e i n n u t r i e n t c o m p o s i t i o n 
due t o t h e e a r l y i r r i g a t i o n . Seasonal d i f f e r ? n r es i n n u t * * i e n t c o m p o s i t i o n o c c u r r e d 
as w o u l d be e x p e c t e d . Average TDN and t o t a l p r o t e i n p e r c e n t a g e s b y c u t t i n g were: 

November 17 c u t t i n g 21.8% 
Fe b r u a r y 4 c u t t i n g 19.52% 
A p r i l 22 c u t t i n g 15,9% 

P r o t e i n 
P r o t e i n 
P r o t e i n 

6 7 , 4 1 % TDN 
68.92% TDN 
71.84% TEW 

Tab l e IV shows t o t a l p r o t e i n and TDN y i e l d s p e r a c r e f o r each p l o t , 

7, Cost d a t a a r e i n c o m p l e t e , s i n c e t h e equipment was bo r r o w e d . I t i s e x p e c t e d , 
however, t h a t v e r y s i g n i f i c a n t i n c r e a s e d f o r a g e y i e l d s w o u l d be r e q u i r e d t o pay f o r 
t h e o p e r a t i o n a l l a b o r and e l e c t r i c c o s t s and t h e c o s t o f i n v e s t m e n t i n e q u i p m e n t . 

DISCUSSION AND SUMMARY 

R e s u l t s o f t h i s f a l l s u p p l e m e n t a r y i r r i g a t i o n t r i a l a r e f o r o n l y one y e a r and one 
t y p e o f s p r i n k l e r . Two a c r e - i n c h e s o f i r r i g a t i o n w a t e r was enough t o g e r m i n a t e and 
s u s t a i n p l a n t l i f e f o r 30 days, a f t e r w h i c h a d d i t i o n a l s o i l m o i s t u r e was r e q u i r e d . 
I r r i g a t i o n c o s t s a r e h i g h . 

Y i e l d was n o t s i g n i f i c a n t l y i n c r e a s e d by f a l l s p r i n k l i n g . Forage p r o d u c t i o n d i d 
b e g i n e a r l i e r , however, w i t h 928 pounds per a c r e o f d r y m a t t e r w i t h 2 i n c h e s o f 
w a t e r ; and 1565 pounds p e r a c r e w i t h 4 i n c h e s o f w a t e r by November 17, N o n i r r i g a t e d 
p l a n t s were j u s t emerging f r o m t h e s o i l a t t h a t t i m e . By s t u d y i n g t h e y i e l d s o b t a i n e d 
a t d i f f e r e n t d a t e s f o r each i r r i g a t i o n r e g ime, i t appears t h a t f a l l i r r i g a t i o n i n c r e a s e s 
t h e amount o f e a r l y f o r a g e p r o d u c t i o n , b u t i n a good r a i n f a l l y e ^ r such as t h i s was, 
th e s e i n c r e a s e s do n o t h o l d up t h r o u g h o u t t h e season. One can su r m i s e t h a t f a l l 
i r r i g a t i o n o n l y moved t h e p r o d u c t i v e l i f e o f the s e p l a n t s t o an e a r l i e r season, b u t 
d i d n o t e x t e n d t h e l i f e s u f f i c i e n t l y t o i n c r e a s e t o t a l y i e l d . Perhaps i n a s h o r t 
r a i n f a l l y e a r , t h e two o r f o u r i n c h e s o f w a t e r i n t h e f a l l w i l l s u b s t a n t i a l l y i n c r e a s e 
y i e l d s . 

I t i s s a f e t o c o n c l u d e t h a t u n d e r adequate s e a s o n a l r a i n f a l l , we cannot e x p e c t sup
p l e m e n t a l i r r i g a t i o n i n t h e f a l l t o e c o n o m i c a l l y i n c r e a s e y i e l d s o f an n u a l r o s e and 
s u b t e r r a n e a n c l o v e r s . O t h e r s p e c i e s o f p a s t u r e p l a n t s may resp o n d d i f f e r e n t l y . 



Cable I 
SUPPLEMENTAL RANGE IRRIGATION—LARRY HOOKER RANCH 1970-71 

3 IRRIGATIONS, 6 HARVEST MEASUREMENTS, 5 OBS./MEAS. 
DRY MATTER—LBS. PER ACRE 

OBSERVATIONS 
r i - Harvesttime 
t i o n 1 2 3 4 5 T o t a l s Means 

1 Nov 0 0 0 0 0 0 0 
2 Nov Feb 1,141 1,057 867 1,213 1,350 5,628 1,125.6 

3" 3 Feb 1,076 1,004 1,186 1,121 1,098 5,485 1,097.0 
eck 4 Nov Feb Apr 3,848 4,015 3,850 3,858 4,256 19,827 3,965.4 eck 

5 Feb Apr 4,181 3,711 3,590 3,881 3,784 19,147 3,829.4 
6 Apr 4,889 3,652 4,035 4,645 3,610 20,831 4,166.2 

1 Nov 1,028 1,231 1,102 814 467 4,642 928.4 
2 Nov Feb 1,882 1,770 1,629 1,702 1,366 8,349 1,669.8 

2" 3 Feb 1,686 2,150 1,499 2,465 2,369 10,169 2,033.8 
4 Nov Feb Apr 3,293 3,909 4,085 3,824 3,990 19,101 3,820.2 
5 Feb Apr 3,254 3,634 3,182 3,960 3,599 17,629 3,525.8 
6 Apr 2,606 2,059 2,286 3,477 3,209 13,637 2,727.4 

1 Nov 1,706 1,880 1,487 1,405 1,350 7,828 1,565.6 
2 Nov Feb 2,377 2,727 2,099 2,025 1,936 11,164 2,232.8 

4" 3 Feb 2,841 2,988 2,807 2,315 2,159 13,110 2,622.0 
4 Nov Feb Apr 4,509 5,389 4,005 4,603 4,716 23,222 4,644.4 
5 Feb Apr 3,907 4,929 4,964 4,409 4,267 22,476 4,495.2 

1 6 Apr 4,105 3,512 2,484 3,491 3,247 16,839 3,367.8 

TOTAL SIZ E = I X H X 0 = ( 3 ) ( 6 ) ( 5 ) = 90 o b s e r v a t i o n s 1 = 239,084 2,656.4889 

Treatment means Check X 
2" X 
4" X 

2,363.93 
2,450.90 
3,154.63 

means do not d i f f e r s i g n i f i c a n t l y (P<,05) 

b l e I I 
ANALYSIS OF VARIANCE 

URGE OF VARIATION d.f. S. S. M. S. 

mong Harvests 17 

r r i g a t i o n s 2 

mong Harvests w/n I r r i g a t i o n 15 
(e x p e r i m e n t a l e r r o r ) 

mong Observations w/n I r r i g a t i o n 72 
(sampling e r r o r ) 

164,363,246.69 9,668,426.28 

11,280,072.96 5,640,036.48 0.5526 n.s. 

153,083,173.73 10,205,544.92 76.6427** 

9,587,333.80 133,157.41 

TAL ^ 89 

means s i g n i f i c a n t l y d i f f e r e n t (P<;.01) 

173,950,580.49 



T a b l e I I I 

Hooker P l o t - - 1 9 7 0 - 1 9 7 1 

EFFECT OF IRRIGATION WATER AND HARVEST TIMES ON R A : \ " E FORAGE 

YIELD EXPRESSED I N DRY MATTER PER ACRE 

H a r v e s t D i f f e r  % o f D i f f e r  % o f 
Time Check 2 I n c h e s ence Check 4 I n i les ence Check • 

Nov 0 928.4 a +928.4 1565. : b,e,d +1565.6 

Nov 6c Feb 1125.6 a,b,c 1669.8 c,d,e +574.2 148% 2232. • e , f +1107.2 198% 

Feb 1097.0 a, b 2033.8 d,e +936.8 185% 2622- - f , 8 +1525.0 240% 

Nov, Feb 6c Apr 3965.4 h , i 3820.2 h , i -145.2 96% 464^-. ̂ J + 679.0 117% 

Feb 6c Apr 3829.4 h , i 3525.8 h -293.6 92% 4495 : j +665.8 129% 

Apr 4166.2 i , J 2727.4 f , g -1438.8 65% 3367. ' g,h +768.4 8 1 % 

, b, c, d, e, f , g, h, i , j Means w i t h t h e same s u p e r s c r i p t s do r^zz d i f f e r s i g n i f i c a n t l y 
(P<.01) 



YIELD OF DRY MATTER, PROTEIN AND TDN IN ANNUAL LEGUME SUPPLEMENTAL IRRIGATION TRIAL 

Hooker Ranch—1970-1971 

I r r i 
Dry 

I r r i  H a r v e s t M a t t e r T o t a l P r o t e i n TDN P r o t e i n j TDN 
g a t i o n T i m e ( s ) X Lb/A % 7o Lb/.A Lb/A 

I Nov Feb Apr Nov Feb Apr 
0 0 1 Nov 0 

Apr 
0 

Apr 
0 0 

2. Nov Feb 1125.6 25,7 67.67 289 762 
0 i n c h 3. Feb 1097.0 25,7 67.67 282 742 
Check 4. Nov Feb Apr 3965.4 (25.7) (13.1) (67,67) (71.21) 661 2784 

5. Feb Apr 3829.4 (25.7) (13.1) (67,67) (71.21) 641 2690 
6. Apr 4166.2 11.5 71.36 479 • ( i 

2973 

2363.93 25.7 12.56 67,67 71o26 470.4 1990.2 

1 . Nov 928.4 22.4 65.11 208 604 
2. Nov Feb 1669 , 8 (22,4) (20.3) ( 6 5 , 1 1 ) (69.12) 358 1117 

2 i nch 3. Feb 2033.8 (17.7) 69,64 360 1416 
^ JL LKM- 1 1 4. Nov Feb Apr 3820.2 (22,4) (20.3) (12.0) (65,11) (69,12) (71.70) 617 2673 

5. Feb Apr 3525 . 8 (17.7) ( 1 4 . 1 ) (69.64) (72.53) 570 2498 

t 

6. Apr 2727.4 32,5 71.07 885 1938 

X 2450.90 22.4 19.0 19.53 65,11 69,38 71.76 599.6 2049,2 

1. Nov 1565.6 21,2 69,70 332. 1091 
2. Nov Feb 2232 . 8 (21.2) (18.5) (69.70) (69.32) 456 1554 

4 i n c h 3. Feb 2622 . 0 15.4 68,86 404 1806 4 i n c h 
4. Nov Feb Apr 4644.4 ai.2) (18.5) (15.9) (69.70) (69,32) ( 7 1 . 7 0 ) 840 3283 
5. Feb Apr 4495 . 2 ai.2) (15.4) (14.4) (68.86) (72.81) 674 3170 
6. Apr 3367 . 8 14,2 72.40 478 2438 

X 3154.63 21,2 16.95 14 .83 69.70 69,09 72.30 636 . 8 2668,4 

X 2656,49 (21.8) ( 1 9 . 5 ) (15.9) (67.41) (68.92) (71 . 8 4 ) 568,93 2235.93 



1970-71 LARRY HOOKER SPRINKLER IRRIGATION PLOT -.v/^'J^'' 
I r r i g a t e d October 1970 . - •. •'' 

(3-

C) 

(b 

4 " H 2 O 

0" H2O (check) 

A J O B S . 5 

^ \ 
C )0BS. 4 
A / 

B ^ B S . 3 

A \ O B S . 2 
B y 
^\ 
B )OBS. 1 
A./ 

2" H2O 

Lake Road 

0 

0 

0 

6 

TID RIGHT OF WAY ROAD 

A = mowed 
Nov, Fet 
and May 

B mowed 
Feb and 

C = mowed 
May o n l y 

West edge o f L a r r y Hooker's property. SW c o r n e r of the f i e l d . 


